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CHAPTER 1

INTRODUCTION

1-1. GENERAL.

Unauthorized modifications to and deviations
from prescribed life support and survival
equipment by individual aircrewmembers
could create unknown safety hazards. The
OPNAVINST 3710.7 Series specifies mini-
mum requirements for such equipment and is
supplemented by the individual model
NATOPS.

1-2. The OPNAVINST 4790.2 Series identifies NAV-
AIRSYSCOM as the only authority for modification
to life support equipment and survival equipment,
which is usually accomplished by the Fleet Support
Team (FST) (formerly Cognizant Field Activity
(CFA)) via Aircrew System Changes or a change to
the equipment procurement package. This manual
also permits operating activity with approval of the
controlling custodian, to conditionally modify ONE
unit of equipment in service to correct or overcome
unsatisfactory conditions in that equipment item. Any
other type of deviation, peculiar configuration, or
modification to life support and survival equipment is
not allowed, and Aircrew Survival Equipmentmen
have no authority or responsibility to perform them.

1-3. If an omission or conflict should occur between
FST documents and NATOPS requirements, if there
is a need for clarification of equipment configuration,
or if equipment deficiencies are discovered, the appli-
cable FST should be notified. The FST for most of
the life support and survival equipment is the Naval
Air Warfare Center Aircraft Division (NAWCAD) Code
4.6.3.2, NAS Patuxent River, MD, 20670-1906. For
parachutes and related hardware, including torso har-
nesses, the FST is the Naval Air Warfare Center
Weapons Division, Code 463000D, China Lake, CA,
93555.

1-4. Naval Air Warfare Center, Indianapolis, Indiana
has cognizance over all survival radios and emergen-
cy beacons.

1-5. This Aviation Crew Systems manual is released
under the authority of the Naval Air Systems Com-
mand in compliance with the request of the Chief of
Naval Operations. The instructions continued herein
are mandatory. This manual consists of separately
bound volumes as listed below:

Title Publication Number

Inflatable Survival Equipment NAVAIR 13-1-6.1-1

(Liferafts)

Inflatable Survival Equipment NAVAIR 13-1-6.1-2

(Life Preservers)

Parachutes NAVAIR 13-1-6.2

Seat Survival Kits NAVAIR 13-1-6.3-1
(Oxygen Hoses and

Non-SKU Seat Kits)

Seat Survival Kits NAVAIR 13-1-6.3-2

(SKU Series Seat Kits)

Oxygen Equipment (Aircraft NAVAIR 13-1-6.4-1
EfjuipimEhit,[Maks,[hiid

Other Systems)

Oxygen Equipment (Regulators) NAVAIR 13-1-6.4-2

Oxygen Equipment NAVAIR 13-1-6.4-3

(Concentrators)

Oxygen Equipment (Converters) NAVAIR 13-1-6.4-4

Rescue and Survival Equipment NAVAIR 13-1-6.5

Aircrew Personal Protective NAVAIR 13-1-6.7-1
Equipment (Aircrew/Passenger
Equipment)

Aircrew Personal Protective NAVAIR 13-1-6.7-2
Equipment (Clothing)

Aircrew Personal Protective NAVAIR 13-1-6.7-3

Equipment (Helmets and Masks)

Aircrew Personal Protective NAVAIR 13-1-6.7-4
Equipment (Protective Assembly,

Aircrew Survival - Armor)

Special Missions Aircrew NAVAIR 13-1-6.10

Equipment
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1-6. The purpose of each volume is to provide tech-
nical information related to the configuration, applica-
tion, function, operation, storage, and maintenance of
a particular category of aircrew safety and survival
equipment. The information contained in each vol-
ume is intended for Organizational, Intermediate, and
Depot Levels of maintenance as established within
the Naval Aviation Maintenance Program, OPNAV-
INST 4790.2 Series.

1-7. DESCRIPTION OF NAVAIR 13-1-6.4-1.

1-8. CONTENTS. This volume contains information
and instructions pertaining to the configuration, func-
tion, application, operation, storage, and maintenance of
oxygen equipment.

1-9. CONFLICTS AND SUPERSEDURE. This vol-
ume shall take precedence over all other documents
except for effective Aircrew System Bulletins and
Changes and Interim Aircrew System Bulletins and
Changes. These documents are effective until officially
rescinded, canceled, or superseded.

1-10. The Modification Section of each chapter lists
all effective changes which affect oxygen equipment
and have been issued on or before the date of latest
change or revision to this volume. When applicable,
the subject matter of these documents has been incor-
porated within the text of the appropriate chapters of
this volume.

1-11. Effective changes and bulletins which affect oxy-
gen equipment and are issued between changes or
revisions to this volume should be recorded in the
modification section of the manual for the affected
equipment by annotating the outer margin of the page
with a vertical line and the number of the change or
bulletin. A copy of the change or bulletin should be
filed in a separate binder in the ALSS work center.
When this volume is updated these documents will be
listed in the modification sections of the applicable
chapters and the text of the chapters will be updated
as required.

1-12. UPDATING. This volume will be updated pe-
riodically by the issuance of a Revision which is a
100% replacement of pages. Between revisions,
changes and rapid action changes will be released,
which are partial replacement of pages. All added
and changed pages shall be incorporated in the vol-
ume according to page number. Superseded and de-
leted pages shall be discarded in accordance with

1-2 Change 4

local security procedures for data containing distribu-
tion statements. A list of effective pages is provided
with each change. A summary of the major changed
areas for a particular change is located directly be-
neath the list of effective pages.

1-13. COMMENTS AND RECOMMENDATIONS.
Comments and recommendations shall be submitted in
accordance with OPNAVINST 4790.2 Series.

1-14. ENGINEERING DRAWINGS. Government
engineering drawings are available to the fleet by
submitting a letter of request to Commanding Officer,
Naval Air Technical Data and Engineering Service
Command, Naval Air Station North Island, P.O. Box
357031, Building 90 Distribution, San Diego, CA
92135-7031. Each request should include the equip-
ment nomenclature, part number, and CAGE code.
The Drawings will be provided in the form of aper-
ture cards (Automatic Data Processing Punch Cards).
Technical data may also be obtained online at the
NATEC website located at http://www.natec.navy.mil.
Authorized users must first establish an account prior
to obtaining data. Access/account information can be
obtained at the NATEC website.

1-15. TECHNICAL DIRECTIVES AND FORMS.
NATEC is the central management activity for aero-
nautical technical publications, engineering drawings
and associated technical services. Upon release, NA-
TEC will forward to all designated activities, copies
of Technical Directives and Forms. Additional copies
are available utilizing the procedures shown in para-
graph 1-14 as well as from the PMA-202 website at
https://pma202.navair.navy.mil.

1-16. SUPPLEMENTARY PUBLICATIONS.

1-17. In addition to Aircrew Systems Bulletins and
Changes and Interim Aircrew Systems Bulletins and
Changes still in effect, the following publications sup-
plement this volume.

1. Naval Aviation Maintenance Program, OPNAV-
INST 4790.2 Series.

2. NAVAIR 00-35QH-2, Allowance List, Aviation
Life Support System and Airborne Operation Equipment
for Aircraft Squadrons Navy and Marine Corps.

3. Naval Logistical Library (NAVSUP 600), which
lists directives and manuals available from the supply
system.



4. The applicable Aircraft Maintenance Instruction
Manuals, Planned Maintenance System Publications,
NATOPS Flight Manuals, and Pilot’s Handbooks.

5. OPNAVINST 4410.2A.

6. OPNAVINST 3710.7 Series provides general
instructions on required minimums for aircrew personal
protective equipment.

7. NAVFAC/DM-24. Naval Facilities Engineering
Command design manual.

8. P2300. List of Repairable Assemblies and Appli-
cability of Navy Aviation Materials.

9. P2310. List of Supporting Repair Parts of Navy
Aviation Materials.

10. NAVSUPINST 4423.29 Series. Naval Material
Command (NMC) Uniform Source, Maintenance and
Recoverability (SM&R) Codes.

NAVAIR 13-1-6.4-1

11. NAVAIR 13-1-6-8 Aviation Crew Systems Work
Unit Code Manual.

12. NAVAIR 01-1A-509 Cleaning and Corrosion
Control Organizational and Intermediate Maintenance.

13. NAVAIR 06-30-501 Technical Manual of Oxy-
gen/Nitrogen Cryogenic Systems.

14. NAVSUPINST 4440.128 Compressed Gases and
Gas Cylinders, Storage, Handling and Testing.

15. Ground Support Equipment. All Ground Support
Equipment comments and recommendations shall be
directed to the cognizant activities, Naval Air Engineer-
ing Center, Ground Support Equipment Dept., Lakehurst,
NJ 08733.

16. NAVSUP P-719 is a Guide for the Assignment
and Use of Source, Maintenance and Recoverability
(SM&R) Codes.
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CHAPTER 2

MAINTENANCE CONCEPTS,
SCHEDULING, AND DOCUMENTATION

Section 2-1. Maintenance Concepts

2-1. GENERAL.

2-2. NAVAL AVIATION MAINTENANCE PRO-
GRAM. All maintenance and inspection actions upon
Aviation Life Support Systems (ALSS) equipment
shall be made as part of the Naval Aviation Mainte-
nance Program in accordance with OPNAVINST
4790.2 Series.

2-3. LEVELS OF MAINTENANCE. Maintenance of
ALSS equipment shall be performed at the established
level of maintenance in accordance with OPNAVINST
4790.2 Series.

2-4. QUALIFIED PERSONNEL. Refer to OPNAV-
INST 4790.2 Series for qualifications of personnel au-
thorized to perform maintenance actions on ALSS
equipment.

Section 2-2. Maintenance Scheduling

2-5. GENERAL.

2-6. INSPECTION CYCLES. Scheduled maintenance
requirements for aircraft and man-mounted equipment
are published in the applicable aircraft maintenance re-
quirement cards and this manual.

NOTE

To meet unusual situations and facilitate
workload scheduling, refer to OPNAVINST
4790.2 Series for authorized deviations to
scheduled phase inspection intervals.

Section 2-2A. Accident Evaluation

2-6A. AIRCRAFT ACCIDENT REPORT
INSPECTION.

2-6B. Any Aviation Life Support System Equipment
along with related subassemblies or equipment which
have been recovered following use in an emergency
ditching/bailout or ejection (refer to NAVAIR 13-1-6.2
for personnel and drogue parachutes) will be returned
to the nearest Naval Supply Activity for shipment via
traceable means to: Code 4.6.3.3, Naval Air Warfare
Center Aircraft Division, Bldg 2187, 48110 Shaw Rd.,
Unit 5, Patuxent River, MD 20670-1906.

NOTE

Under no circumstances will any piece of
Aviation Life Support System equipment
which has been subjected to ditching/bailout
or ejection be returned to service.

2-6C. Stencil outside of container in 1 inch letters as
follows: THIS EQUIPMENT HAS BEEN USED IN AN
EMERGENCY. These items of equipment are required
for evaluation and determination of design deficiency
and to establish requirements for product improvement.

Section 2-3. Maintenance Documents

2-7. GENERAL.
2-8. DOCUMENTING MAINTENANCE ACTIONS.

Upon completion of any maintenance action (e.g., in-

spections, repairs, modifications), appropriate entries
shall be made on applicable maintenance records, in
accordance with OPNAVINST 4790.2 Series. The en-
tries by the Aircrew Survival Equipmentperson shall
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provide a systematic record of equipment history and
the documentation of all maintenance actions performed
on the equipment.

2-9. MAINTENANCE DOCUMENTS. Refer to OP-
NAVINST 4790.2 Series for documents used to record

history or to document maintenance actions or for
additional information for completion of maintenance
records. These records are designed to provide continu-
ous configuration and inspection records throughout
the service life of ALSS assemblies and their compo-
nents.

Section 2-4. lllustrated Parts Breakdown Information

2-10. GENERAL.

2-11. This section explains the Illustrated Parts Break-
down (IPB) for ALSS equipment. The IPB can be
found at the end of each chapter where applicable. The
IPB should be used during maintenance when requisi-
tioning and identifying parts.

2-12. SYMBOLS AND ABBREVIATIONS. Symbols
and abbreviations used in the Illustrated Parts Break-
down are as follows:

Symbol Definition
- Closure (end) of attaching parts
# Selected part, only one used
X By (used in dimensions 12 in. x 6 in.)
& And
Abbreviation Definition
AR or A/R As Required
CAGE Commercial and Government Entity
COML Commercially available
FIG, Fig Figure
GAPL Group Assembly Parts List
GFE Government Furnished Equipment
IPB Illustrated Parts Breakdown
L.H. Left Hand
MAINT Maintenance
NHA Next Higher Assembly
No. Number
RECOVER, RECY Recoverability
REF Reference
R.H. Right Hand
SM&R Source, Maintenance and Recoverability
Spec. Cont.

Dwg. or SCD Specification Control Drawing

2-13. GROUP ASSEMBLY PARTS LIST.

2-14. The Group Assembly Parts List (GAPL) contains
illustrations and parts lists for each major assembly.
These illustrations and accompanying lists show how
the major assemblies are disassembled into subassem-
blies and detail parts. Each item illustrated is indexed
for identification purposes. Each illustration is accom-
panied by a parts list providing a part number, descrip-
tion, and quantity for each item. The list is arranged

2-2 Change 5

in disassembly order. Through the use of a system of
indentation, the relationship of the detail parts to the
subassemblies and the relationship of the subassemblies
to the main assembly, is shown.

2-15. FIGURE AND INDEX NUMBER COLUMN.
The figure and index number of each item shown on
the corresponding illustration appears in the Figure and
Index Number Column, with the exception of assem-
blies and subassemblies which are not illustrated in
assembled form. In these cases, the assemblies or sub-
assemblies are listed but not indexed. The component
parts thereof are both listed and indexed.

2-16. PART NUMBER COLUMN. This column con-
tains the contractor’s drawing number, government stan-
dard number, vendor drawing number or identifies the
part as being commercial hardware (COML). Govern-
ment standard parts are listed using the applicable MS,
AN, AF, NAF, MIL, or JAN part number. Where the
part number is controlled by a military specification,
this specification number is listed in the Description
Column.

2-17. DESCRIPTION COLUMN. This column lists
the item name plus those modifiers necessary to identi-
fy the item. The description of a vendor-supplied item
includes a five-digit number which identifies the
manufacturer. This is the Commercial and Government
Entity (CAGE) code. To correlate this CAGE code to
the manufacturer’s name, refer to the cataloging hand-
book H4/H8. CAGE codes may be omitted for prime
manufacturer’s parts and for government standard
parts. When applicable, contractor’s control drawing
numbers and reference designations of electronic parts
are also listed for general reference. When a separate
exploded view is used to show the detail parts of an
assembly or subassembly the Description Column con-
tains an appropriate figure cross-reference in parenthesis
following the description. This cross-reference appears
both in the listing where the assembly is first described,
and in the listing which the assembly is broken down.
In the latter case, the abbreviation REF will appear in
the Units Per Assembly column. Commercial hardware
items (COML) are fully described so that they may be
procured from normal commercial sources. Parts
stocked in kits are identified with kit component code
in this column, i.e., KD.



2-18. Indentation. The indentations headed “1”
through “7” in the Description Column are provided to
show the relationship of assemblies and their detail
parts. The detail parts are indented one space to the
right and listed below the assembly to which they be-
long. Determine the next higher assembly (NHA) of
any detail part by locating, in the next space to the left
(excluding attaching parts) the first item above the de-
tailed part.

1234567
ARTICLE (or MAIN ASSEMBLY)

Detailed parts for ARTICLE (or MAIN ASSEMBLY)

ASSEMBLY
(ATTACHING PARTYS)

ATTACHING PARTS FOR ASSEMBLY
Detailed parts for ASSEMBLY
SUBASSEMBLY

(ATTACHING PARTYS)

ATTACHING PARTS FOR SUBASSEMBLY
Detailed parts for SUBASSEMBLY
SUB-SUBASSEMBLY

(ATTACHING PARTYS)

ATTACHING PARTS FOR
SUB-SUBASSEMBLY

Detailed parts for SUB-SUBASSEMBLY

2-19. Attaching Parts. Attaching parts are items
used to attach parts or assemblies to each other and
follow immediately after the part to be attached. The
attaching parts have the same indentation as the part
attached. The caption “(ATTACHING PARTS)” is
placed on the line immediately above the listing of
attaching parts. The separation symbol ---*--- appears
on the line immediately under the last attaching
part. Quantities of attaching parts are listed per
unit. For example, if two fittings are required for each
assembly and one bolt is required to attach each fitting,
the correct listing would be:

FITTING ASSEMBLY, Hinge ................. 2
(ATTACHING PARTYS)
BOLT ... o 1

2-20. UNITS PER ASSEMBLY COLUMN. This col-
umn shows the quantity of an item required in the next
higher assembly. The abbreviation AR indicates when
the quantity is “As Required”.
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2-21. USABLE ON CODE COLUMN. Usable on
codes are used to indicate part usage where various
models and serial numbers of the equipment or similar
parts within the equipment use different parts. A code
is assigned to each variation of the equipment and en-
tered into the GAPL when a part is used only in a
specified variation. Where no code is entered, the part
is used on all units covered by the GAPL or when no
variations from the original equipment exist.

2-22. NUMERICAL INDEX.

2-23. The numerical index which follows each GAPL
contains all the part numbers listed in that GAPL, ar-
ranged in alphabetical-numerical sequence.

2-24. PART NUMBER COLUMN. This column con-
tains the part numbers of the parts and assemblies. Part
number arrangement starts at the extreme left-hand
position and continues left to right, one position at a
time, according to the following order or precedence:

Space (blank column)

Diagonal (Slant)

Point (period)

Dash (hyphen)

Letters A through Z

Numerals 0 through 9
NOTE

Spaces, diagonals, points, and dashes do
not appear in the extreme left-hand posi-
tion of the part numbers. However, they
may be used in the second and succeeding
positions and take precedence over letters
and numbers as indicated above.

2-25. FIGURE AND INDEX NUMBER COLUMN. In
this column, the digits preceding the dash refer to the
figure in which the parts are illustrated. The digits fol-
lowing the dash are the index numbers.

2-26. SOURCE, MAINTENANCE AND RECOVER-
ABILITY (SM&R) CODE COLUMN. The five digit
SM&R codes, assigned by Naval Air Systems Com-
mand Representatives are reflected in the SM&R code
column. The code format is composed of three parts
consisting of a two-position Source Code, a two-posi-
tion Maintenance Code and a one-position Recoverabil-

ity[ICode.[ISee[ltable[]2-1Jfor[Ibasic[Jinformation.
NOTE

For more complete information on Uniform
SM&R Codes, refer to NAVSUPINST
4423.29, OPNAVINST 4410.2A, and NAV-
SUP P-719.
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Table 2-1. Source, Maintenance, and Recoverability (SM&R) Code Definitions

SOURCE MAINTENANCE
1st POS | 2nd POSITION 3rd POSITION 4th POSITION
REPAIR: LOWEST LEVEL
USE: LOWEST LEVEL
MEANS OF ACQUIRING SUPPORT AUTHORIZED TO REMOVE/ | DiTH CAPABILITVAND o
REPLACE THE ITEM.
COMPLETE REPAIR ACTION.
A | ITEM: STOCKED
B | ITEM: STOCKED, INSURANCE 0 ORG/UNIT 0 ORG/UNIT
C | ITEM: STOCKED, DETERIORATIVE
D | ITEM: SUPPORT, INITIAL ISSUE OF OUTFITTING & STOCK 2 | MINESWEEPER 2 | MINESWEEPER
ONLY FOR ADDITIONAL INITIAL ISSUE 3 | SUBMARINES 3 | SUBMARINES
4 | AUX/AMPHIB 4 | AUX/AMPHIB
E EQUIPMENT: SUPPORT, STOCKED FOR INITIAL ISSUE OR 5 | DESTROYER, FFG 5 | DESTROYER, FFG
OUTFITTING OF SPECIFIED MAINTENANCE ACTIVITIES 6 CRUISER/CARRIER 6 CRUISER/CARRIER
£ | EQUIPMENT: SUPPORT, NONSTOCKED, CENTRALLY
PROCURED ON DEMAND
F | /AFLOAT F | /AFLOAT
G | TEM: STOCKED FOR SUSTAINED SUPPORT. UNECONOMICAL
TO PRODUCE AT A LATER TIME
H | ITEM: STOCKED, CONTAINS HAZMAT. HMIS/MSDS
REPORTING REQUIRED
R | TERMINAL OR OBSOLETE, REPLACED G | ASHORE AND AFLOAT G | ASHORE AND AFLOAT
Z | TERMINAL OR OBSOLETE, NOT REPLACED
D |ITEM: DEPOT O/H & MAINTENANCE KITS
F | ITEM: MAINTENANCE KIT, PLACE AT O, F, H, L
H | I/ASHORE H | I/ASHORE
B | ITEM: INBOTH DEPOT REPAIR AND MAINT. KITS
O | MFRORFAB AT UNIT LEVEL
F | MFR OR FAB AT INTERMEDIATE/DS LEVEL
H | MFR OR FAB AT INTERMEDIATE/GS LEVEL « | CONTRACTOR « | CONTRACTOR
L | MFR OR FAB AT SPECIALIZED REPAIR ACTIVITY (SRA) FACILITY FACILITY
G | MFR OR FAB AT ASSEMBLED AFLOAT OR ASHORE
D | MFR OR FAB AT DEPOT MAINTENANCE LEVEL
O | ITEM: ASSEMBLED AT ORG/UNIT L | INTERMEDIATE SRA L | INTERMEDIATE SRA
F | ITEM: ASSEMBLED AT INTERMEDIATE LEVEL - AFLOAT
H | ITEM: ASSEMBLED AT INTERMEDIATE LEVEL - ASHORE
L | IIEMIASSEMBLEDATSR|
MEMETA BLED[ATBRA b |beroT
G | ITEM: ASSEMBLED AFLOAT OR ASHORE D | DEPOT
D | ITEM: ASSEMBLED AT DEPOT MAINTENANCE LEVEL
A | ITEM: REQUISITION NEXT HIGHER ASSEMBLY
g | ITEM: NOT PROCURED OR STOCKED, AVAILABLE THRU Z | NON-REPAIRABLE
SALVAGE, REQ. BY CAGE/PART NUMBER
C | INSTALLATION DRAWING, DIAGRAM, INSTRUCTION SHEET, Z | REF ONLY
IDENTIFY BY CAGE/PART NUMBER B | RECONDITION
D | NON-STOCKED, OBTAIN VIA LOCAL PURCHASE

RECOVERABILITY

SERVICE OPTION CODE

5th POSITION

6th POSITION

DISPOSITION: WHEN UNSERVICEABLE OR
UNECONOMICALLY REPAIRABLE, CONDEMN OR

ASSIGNED TO SUPPORT ITEMS TO CONVEY SPECIFIC INFORMATION TO THE
SERVICE’S LOGISTICS COMMUNITY/OPERATING FORCES.

DISPOSE.
O | ORG/UNIT 1 I-LEVEL 1ST DEGREE
F I/AFLOAT 2 I-LEVEL 2ND DEGREE
G | ASHORE AND AFLOAT 3 I-LEVEL 3RD DEGREE
H I/ASHORE 6 | COMMERCIAL ITEM, ORGANICALLY MFR'D
8 NON-CONSUMABLE; 2ND DEGREE ENGINE I-LEVEL
K | DLR; CONTRACTOR FACILITY
9 NON-CONSUMABLE; 3RD DEGREE ENGINE I-LEVEL
E |[ENDTOENDTEST
L INTERMEDIATE SRA LEVEL
J INTER-SERVICE DLR REPAIRABLE BELOW D-LEVEL
D | DLR; CONDEMN OR DISPOSE AT DEPOT P | PROGRESSIVE MAINTENANCE
z NON-REPAIRABLE R | GOLD DISC REPAIR
A | NON-REPAIRABLE BUT REQUIRES SPECIAL T | TRAINING DEVICES

HANDLING
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CHAPTER 3

OXYGEN EQUIPMENT - GENERAL
INFORMATION, SAFETY, AND
HANDLING

Section 3-1. Aircraft Oxygen Systems

3-1. GENERAL.

3-2. Aircraft Liquid Oxygen and Gaseous Oxygen
Systems provide the aircrewmember with diluted or
100% oxygen for breathing. The Liquid Oxygen Sys-
tem provides facilities to store and convert liquid
oxygen (LOX) to gaseous oxygen and to deliver the
gaseous oxygen at a breathable temperature and pres-
sure to the aircrewmember. The Gaseous Oxygen
System provides facilities to store gaseous oxygen in
cylinders at either high or low pressure and to deliver
it to the aircrewmember at a reduced pressure for
breathing. This chapter also contains safety precau-
tions pertinent to handling and storage of liquid and
gaseous oxygen equipment.

3-3. AIRCRAFT OXYGEN SYSTEMS.

3-4. Aircraft Oxygen Systems installed in naval air-
craft fall into one of the following categories:

1. Gaseous Oxygen Systems

a. Low Pressure (0-500 psig)

b. High Pressure (0-1800 psig)

c. Reduced High Pressure

2. Liquid Oxygen Systems

3-5. GASEOUS OXYGEN SYSTEMS. Gaseous
Oxygen Systems are used primarily in multiplace air-
craft where space and weight considerations are less
important items. Basically, all Gaseous Oxygen Sys-
tems consist of the following:

1. A cylinder (or cylinders) for storing the oxygen
supply.

2. Tubing to distribute the oxygen from the main
supply to the user(s).

3. Various valves for directing the oxygen through
the proper tubing.

4. A regulator (or regulators) to control the flow
of oxygen to each user.

5. A gage (or gages) to indicate oxygen pressure.

6. A mask (or masks) to direct the flow of oxygen
to each user.

NOTE

The aircraft Illustrated Parts Breakdown
(IPB) shall be consulted for usable items
and system makeup.

3-6. LIQUID OXYGEN SYSTEMS. Liquid Oxygen
Systems are generally used in aircraft where space
and weight and mission considerations are para-
mount. The typical system consists of the following
components:

1. A converter (or converters) for storing the lig-
uid oxygen supply.

2. A filler valve for servicing the system.

3. A heat exchanger for warming the oxygen to
normal breathing temperatures.

4. A control valve for maintaining desired system
operating pressure.
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5. A relief valve to relieve excess pressure.
6. Tubing to distribute oxygen to the user(s).

7. Regulator(s), quantity indicator(s), shutoff valve(s)
and other essential cockpit (or cabin) equipment.

NOTE

The aircraft Illustrated Parts Breakdown
(IPB) shall be consulted for specific items
used and make-up of the system for specif-
ic aircraft.

3-7. OXYGEN BREATHING REGULA-
TORS.

3-8. DILUTER DEMAND TYPE REGULATORS.
Diluter Demand Regulators are currently installed in
some naval aircraft. They are used with Gaseous
Oxygen Systems. The Diluter Demand Regulator pro-
vides the aircrewmember with an air-oxygen mixture,
or 100% oxygen, depending on mode of operation
selected. By placing the diluter lever (or knob) in the
NORMAL position, an air-oxygen mixture is supplied
upon demand up to approximately 28,000 to 32,000
feet. The ratio of oxygen-to-air is automatically ad-
justed to supply increasing oxygen as altitude increa-
ses. At approximately 32,000 feet, ambient air is shut
off, and the user receives 100% oxygen. By selecting
100% OXYGEN, the regulator supplies 100% oxygen
at all altitudes.

3-9. AUTOMATIC POSITIVE PRESSURE DI-
LUTER DEMAND TYPE REGULATORS. Several
types of Automatic Positive Pressure Diluter Demand
Regulators are currently installed in naval air-
craft. These regulators are used with either Gaseous
or Liquid Oxygen Systems. Operation of the Auto-
matic Positive Pressure Diluter Demand Regulator at
altitudes up to 28,000 to 32,000 feet is basically the

same as the Diluter Demand Regulator. Above
approximately 30,000 feet, added oxygen at a positive
pressure is supplied to the mask. This added pressure
increases with altitude. Service ceiling of these regu-
lators is 50,000 feet, but due to human limitations,
Automatic Positive Pressure Diluter Demand Regula-
tors shall not be used above 43,000 feet except for
very short periods.

3-10. MINIATURE OXYGEN BREATHING REG-
ULATORS. Miniature Oxygen Regulators reduce and
regulate supply pressure, and deliver 100% oxygen to
the user at a breathable pressure. A safety pressure
feature automatically maintains a positive pressure of
0 to 2.5 in H>O in the mask at all altitudes up to,
and including, 34,000 feet. The pressure breathing
feature maintains a positive pressure in the mask of
up to 20.0 in HpO at altitudes between 35,000 and
50,000 feet. The positive pressure increases as alti-
tude increases. Miniature Oxygen Regulators can be
used routinely up to approximately 43,000 feet, but
due to human limitations, Miniature Oxygen Regula-
tors shall not be used above 43,000 feet except for
very short periods.

3-11. DILUTER DEMAND TORSO-MOUNTED
OXYGEN REGULATORS. These Diluter Demand
Regulators are torso-mounted, multi-purpose regula-
tors. They are designed to provide 100% oxygen or
an air-oxygen mixture at the correct ratio and pres-
sure to the aircrewmember, depending on altitude and
mode selection. The regulators incorporate a selector
knob (or lever) for selecting the 100% OXYGEN, or
DILUTER mode.

3-12. CONTINUOUS FLOW REGULATORS. Con-
tinuous Flow Regulators are used in a limited number
of naval aircraft. These regulators do not satisfactori-
ly meet all the oxygen requirements of varying de-
grees of aircrew activity. Continuous Flow Regulators
are not authorized for use by aircrewmembers, but are
authorized for passenger use.

Section 3-2. Oxygen Hazards, Safety, and Handling

3-13. GENERAL.

3-14. Personnel safety cannot be guaranteed. However,
a high level of safety can be achieved if operating
personnel have the proper attitude, understanding, and
training. Safety regulations must be conscientiously
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practiced and rigidly enforced. It is the painful truth
that many of these rules have been written because of
the death or suffering of those who did not know them
or chose to ignore them. The best assurance of person-
nel safety lies in the safety-education of the people
themselves. If they can be made aware of the potential
hazards and the means of protecting their own lives,



most of them will respond in a responsible fash-
ion. Responsibility for the safety of one’s self and
others cannot, however, be obtained solely with a set
of written regulations. Responsibility is secured on an
individual basis, in varying degrees, and is the frame-
work for all safety-education. There would be little
need for safety rules if everyone were extremely re-
sponsible and knowledgeable. Unfortunately, this is not
always the case. A lack of maturity on the part of an
individual, or a new or unfamiliar job assignment,
working a manner contrary to the possession of such
responsibility and knowledge. Safety rules, then, be-
come a primary tool in securing safety-conscious, well-
trained personnel. In many instances, safety-educationis
conducted on a haphazard basis and only taken serious-
ly when required by top management. It is not uncom-
mon for safety procedures to evolve following a serious
accident which has caused injury or death. The safety
of personnel can be almost assured only when there is
thorough understanding of potential hazards, correct
procedures and equipment are used, and the equipment
is kept in good working condition.

3-15. Safety precautions presented in this Section
shall be followed by all personnel responsible for
handling liquid and gaseous oxygen. To ensure per-
sonal safety and the safe and efficient handling of
liquid and gaseous oxygen, all personnel shall be
thoroughly familiar with the hazards involved. All
operations involving the handling of LOX shall be
performed by two or more qualified persons, except
the removal and replacement of aircraft LOX convert-
ers. The filling of LOX converters removed from the
aircraft shall require two qualified persons. (Refer to
Glossary for definition of Qualified Personnel.)

Use only small amounts of oxygen clean-
ing compound at a time. Use in a well
ventilated open space. Avoid prolonged
breathing. Oxygen cleaning compound va-
pors are hazardous and can cause death if
too much is inhaled.

NOTE

Personnel servicing gaseous oxygen sys-
tems or LOX converters and operating
ground support equipment servicing and
transfer units shall be qualified and li-
censed in accordance with OPNAVINST
4790.2 series.
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1. All AIMD oxygen shops, ashore and afloat, shall
have oxygen monitors installed to ensure oxygen con-
tent in the space is maintained at a safe level (both
physiological and over-enriched). Most shops have new
oxygen monitor models. However, some AIMD oxygen
shops may still have older oxygen monitors installed
which can remain in service until receipt of the new
monitor. Contact CFA at NAWCAD Lakehurst, NJ for
appropriate monitor settings. Refer to NAVAIR
06-30-501 for currently authorized oxygen monitor
model numbers.

2. Quality Assurance Division shall audit the oxy-
gen shop to ensure step 1 is complied with.

3-16. SAFETY PRECAUTIONS; OXYGEN
CLEANING COMPOUND MIL-C-81302.

3-17. Oxygen cleaning compound may dilute or dis-
place oxygen below levels necessary to sustain
life. Low levels are especially susceptible to oxygen
displacement. The following warning shall be displayed
wherever cleaning compound MIL-C-81302 is used.

Inhaling trichlorotrifluoroethane vapor can
be fatal.

Vapor concentration, immediately danger-
ous to life, is almost odorless, colorless,
and tasteless. It may cause impairment of
manual dexterity and vigilance. Breathing
high concentrations may cause death or se-
rious physical harm. In case of spill, warn
other personnel and evacuate immediately.

3-18. The following precautions shall be followed by
all personnel handling cleaning compound,
MIL-C-81302.

1. Avoid breathing vapors. Avoid skin and eye contact.

2. Use the least amount possible to perform the task.

3. Assure good ventilation to maintain vapor levels
at an acceptable level.

4. Do not wear contact lenses when using
MIL-C-81302 cleaning compound.

5. Wear safety goggles for eye protection.

6. First Aid. If required, perform the following
first aid procedures as necessary:
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a. In case of direct contact, remove contami-
nated clothing and wash involved skin with soap and
water. Seek medical attention if irritation occurs.

b. In case of eye contact, flush with potable
water for at least 5 minutes. Call a physician.

c. If inside, remove to fresh air. If not breath-
ing, give artificial respiration preferably mouth-to-
mouth. If breathing is difficult, give oxygen. Call a
physician. Do not give epinephrine or similar drugs.

d. If ingested, do not induce vomiting.
NOTE FOR PHYSICIAN:

Trichlorotrifluoroethane has caused cardiac
sensitization to epinephrine in experimental
animals (dogs). Cardiac arrhythmia, in-
cluding ventricular fibrillation, could occur
if epinephrine or one of its congeners is
administered to patients exposed to high
concentrations of trichlorotrifluoroethane.
Medical use of epinephrine or any of its
congeners is contraindicated except for pa-
tients with no arterial perfusion.

3-19. GASEOUS OXYGEN HAZARDS.

3-20. Gaseous oxygen is extremely hazardous when
used in the presence of readily combustible materials.
Do not permit oil, grease, gasoline, kerosene, aviation
fuel or any other readily combustible material to
come in contact with oxygen.

3-21. GENERAL SAFETY PRECAU-
TIONS (GASEOUS OXYGEN).

3-22. The following safety precautions shall be fol-
lowed by all personnel handling gaseous oxygen:

1. Only oxygen conforming to MIL-O-27210, Type
I shall be used in aircraft gaseous oxygen systems.

2. Exercise care that compressed oxygen does not
become contaminated in anyway with hydrogen, hy-
drocarbon gases, or oil base liquids as a serious ex-
plosion can result.

3. Oil or grease must never be allowed to come
into contact with or be used in the presence of open
cylinders, valves, regulators, gages or fittings. Fire or
explosion may result.

3-4

4. Never lubricate oxygen valves, regulators,
gages, or fittings with oil or any substance except an
approved oxygen compatible lubricant, listed below.

Mil Spec Description NIIN
TYPE III Krytox
TYPE III Tribolube 16

Specific lubricants approved for use with oxygen
equipment are listed in the appropriate chapter of this
manual describing specific oxygen equipment.

NOTE

Krytox and Tribolube shall not be used on
aluminum or magnesium fittings in ap-
plications where shear stress would be en-
countered.

MIL-T-27730 Teflon tape shall be used
specifically as a thread sealant.

MIL-M-7866 Molybdenum Disulfide shall be
used on stainless steel flared fittings and on
those applications where Teflon Type
MIL-T-27730 cannot be used.

5. Hands should be clean and free from oil before
using oxygen equipment; do not wear greasy gloves
or clothing.

6. A spark is not necessary to cause a fire or
explosion. The chemical reaction of having fuel gases
and oils combine with oxygen is sufficient to develop
spontaneous combustion, and could cause a fire or
explosion.

7. Never permit oxygen cylinders to come into
contact with electrical welding circuits or apparatus.

8. Do not allow sparks or flames from welding or
cutting torch or any other source to contact cylinders.

9. Never use oxygen from a cylinder without reduc-
ing the pressure through a pressure reducing regulator.

10. Never mix other gases or compressed air in an
oxygen cylinder.

11. Never test for pipe line leaks or blow-out pipe
lines with oxygen unless lines are specifically made and



cleaned for oxygen use. Use water-pumped nitrogen,
which does not support combustion, for this purpose.
Pipes, pipe threads, and other pressure containers are
sometimes greased or oiled. Using compressed oxy-
gen for the general purpose of testing for leaks is
extremely dangerous and almost certain to cause a
violent explosion.

12. To aid in preventing leakage or material fail-
ure due to overtorque of gaseous oxygen system tub-
ing and fittings, strict adherence to torque values

listed[Jin[Ttable[13-1[Jis[Imandatory.

13. Do not confuse air with oxygen. Oxygen is
one of several elements contained in air and should
always be described by its proper name. Any attempt
to use oxygen in place of compressed air may result
in an accident. Never use oxygen for pneumatic
tools, for starting diesel engines, as a pressure agent
in oil reservoirs, for paint spraying, or for any use
other than breathing, welding, or cutting.

14. Aviator’s breathing oxygen supply cylinders
can be readily identified by their green color and
3-inch wide white band around the upper circumfer-
ence of the cylinder. OXYGEN, AVIATOR’S shall be
stenciled in white parallel to the longitudinal axis and
on diametrically opposed sides in letters 1 3/4 to 2
inches high.

15. Before connecting oxygen cylinders to oxygen
systems, be sure that each cylinder is properly and
correctly identified as containing aviator’s breathing
oxygen.

16. Never pressurize an oxygen system without the
proper adapter and safety disc installed on the transfer
line.

17. The amount of oxygen in a cylinder is deter-
mined by pressure.

18. Under no circumstances shall carbon tetrachlor-
ide or similar cleaning fluids be used. Minute quanti-
ties of these materials will contaminate the oxygen

supply.

19. Do not clean any elastomer parts (rubberized)
that have become contaminated with oil or grease.
All such parts shall be replaced.

20. Prior to using leak detection compound
(MIL-L-25567, Type 1), inspect carefully. Compound
which is not clear and free from suspended material
sediment is considered contaminated and shall be dis-
posed of. Compound exhibiting peculiar odors such
as acetone or alcohol is considered contaminated and
shall be disposed of.
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21. Use leak detection compound (MIL-L-25567,
Type 1) sparingly as any solution entering oxygen
equipment will contaminate the system. Remove all
traces of the compound after test with a clean, damp,
lint-free cloth.

22. The pressure in oxygen storage cylinders
which service/replenish aircraft oxygen supply cylin-
ders should not fall below 50 psig. Keep valve closed
when not in use. Oxygen cylinders depleted to a
pressure of approximately 50 psig shall be marked
“EMPTY,” tagged appropriately, and stored separately
from charged oxygen cylinders. All cylinders which
have a pressure below 15 psig shall be removed from
service for vacuum and heat drying/hot nitrogen gas
drying (MIL-STD-1411/MIL-STD-1359).

NOTE

A full oxygen cylinder is a cylinder which
is charged to its rated pressure. With re-
spect to a high pressure oxygen cylinder,
1800 psig is considered full.

To refill is to recharge a cylinder, regard-
less of the residual pressure remaining
within the cylinder.

Cylinders that are less than 2 inches in
outside diameter and less than 2 feet long
do not require a hydrostatic retest.

Hydrostatic test interval for P-3 fixed
installed oxygen cylinders (P/N 1084-514),
shall not exceed eight years.

Low Pressure Oxygen Cylinders, Type
MS21227-1 used on MA-1 Portable Emer-
gency Oxygen System, do not have a De-
partment of Transportation (D.O.T.) ICC
number permanently stamped in the neck of
the cylinder and therefore do not require
hydrostatic testing. These cylinders are
painted yellow in accordance with MIL-
STD-101.

23. Never refill an oxygen cylinder that has gone
beyond its hydrostatic test date (5 years after last test
date stamped on cylinder shoulder). As long as the
cylinder is full, it may remain in service.

24. Do not confuse aviator’s breathing oxygen
with welding or hospital oxygen. The latter types of
oxygen usually have a moisture content that would
freeze and plug the lines and valves of an aircraft
oxygen system.

25. Leave cap on cylinder when not in use to
protect valve. A broken valve may cause a cylinder
to rocket like a torpedo, and could cause serious
injury or death.
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26. Before opening an oxygen cylinder valve, en-
sure cylinder is firmly supported. Cylinder valves are
to be closed by hand only. If valve cannot be fully
closed by hand, it shall be returned with cylinder for
repair. A protective cap shall be installed on the
valve of any cylinder not in use.

27. Open valves slowly, rapid surges in pressure
can damage sensitive equipment and cause extreme
temperature rise in small orifices and components.

28. Use existing or formulate charging stages when
refilling oxygen cylinders and systems. Rapid pres-
surization creates heat which can result in fire or

explosion.

Wire-wrapped cylinders have wire-wrapping
removed prior to hydrostatic testing; cylin-
ders passing the hydrostatic test must be re-
wound prior to placing back in service.

NOTE

Not all cylinders require wire-wrap-
ping. Wire wrapping is not required on 96
cubic inch cylinders manufactured under
contracts N00363-78-M-7383 and
N00383-77-C-2908.

29. Remove emergency oxygen cylinders or walk
around bottles from aircraft for servicing.

30. Never fill aircraft systems without using a
pressure reducing regulator. Aircraft have been de-
molished by failure to observe this precaution.

31. Ensure all oxygen equipment left outdoors is
sheltered from the elements.

32. NAVSUPINST 4440.128 series contains in-
structions for storage, handling and hydrostatic testing
intervals for compressed gases and gas cylinders.

3-23. LIQUID OXYGEN HAZARDS.

3-24. The potential hazards associated with the han-
dling of liquid oxygen are due to its extremely cold
temperature, rapid expansion upon conversion to gas
at ambient (room) temperature, and its reactivity with
any organic matter or flammable substance with
which it comes in contact.
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3-25. FREEZING. Because liquid oxygen has an ex-
tremely low temperature, it can freeze or seriously dam-
age skin tissue upon contact. The effect is similar to
frostbite or thermal burn. Use extreme caution when
filling a warm container because vigorous boiling,
splashing and evaporation will occur.

3-26. Metals and similar materials cooled by liquid
oxygen may freeze to the skin upon contact. Flesh
can be badly burned or torn in an attempt to free
it. Always assume that frosted or uninsulated parts of
liquid oxygen equipment are approximately -297°F
(-182.7° O).[JRefer[Fo[Section[B-3[for[protective[kloth-
ing requirements.

3-27. FIRE AND EXPLOSION. Always handle liquid
oxygen in well-ventilated areas. Never dispose of liquid
oxygen in confined spaces. If liquid oxygen is spilled
on a combustible substance, the substance will burn
with great intensity if ignited.

3-28. Do not allow any organic matter or flammable
substance to come in contact with liquid oxygen.
Some of the materials that may react violently with
oxygen under the right conditions of temperature and
pressure are oil, grease, dirt containing oil or grease,
tar, cotton, lamp black, coal dust, asphalt, gasoline,
kerosene, JP fuel, propane, butane, naphtha, alcohol,
ether, aniline, benzene, hydrogen, illuminating gas,
acetylene, paint, sugar, sulfur, cloth and wood. If ex-
posed to liquid oxygen, organic materials (such as
those listed previously) will burn violently when ig-
nited. All combustibles are potential explosion haz-
ards when mixed with liquid oxygen. Mere mixture
of liquid oxygen with powdered organic materials un-
der certain conditions may cause explosion. If the
vapor from liquid oxygen mixes with fuel vapor in
the right proportions, the mixture will explode if ig-
nited. Every fire involving liquid oxygen must there-
fore be regarded as an explosion hazard.

3-29. PRESSURE EXPLOSION. If liquid oxygen is
vaporized and warmed to ambient temperature, one vol-
ume of liquid oxygen will expand to 862 volumes of
gaseous oxygen. If this evaporation and expansion takes
place in a confined space, explosive pressures in excess
of 12,000 psig will be created. For this reason, all
storage containers must be provided with pressure relief
devices, unless the container is so vented that gas can-
not be entrapped. All lines and equipment in which
liquid may be trapped between closed valves must be
equipped with pressure relief valves. All pressure relief
valves and rupture discs must be placed and protected
so that water cannot splash or condense upon them. Re-
lief valves must be checked periodically to ensure that
they are in proper operating condition.



3-30. GENERAL SAFETY PRECAUTIONS
(LIQUID OXYGEN).

3-31. The following safety precautions shall be fol-
lowed by all personnel handling liquid oxygen:

Do not service LOX converters in an un-
sheltered area during inclement weather
(rain, snow etc). Moisture can easily enter
the vent port of the fill buildup vent valve
and supply manifold. Moisture will freeze
immediately upon contact with liquid oxy-
gen rendering pressure closing or relief
valve or both inoperative. This situation, if
undetected, will lead to critical over pres-
surization and explosion of LOX converter:

LOX converters shall be drained in a well
ventilated, clean area with limited access
and protection from inclement weather so
designated by type commanders or NAV-
SEA. A drip/drain pan with sides at least
6 inches high and free from dirt, grease,
oil, fuel, hydraulic fluid, and other hydro-
carbons, shall be used when draining LOX
converters. Two qualified persons shall be
present when draining LOX converters, one
of which will be designated safety observ-
er. A maximum of two LOX converters
can be drained at one time.

1. Only liquid oxygen conforming to
MIL-0-27210, Type II shall be used in aircraft liquid
oxygen systems.

2. When transferring liquid oxygen or converting
liquid oxygen to gaseous oxygen, the safety precau-
tions pertaining to the handling of both liquid oxygen
and gaseous oxygen apply.

3. Do not operate liquid oxygen equipment unless
you are qualified or are working under the supervi-
sion of qualified personnel.

4. Wear goggles or a face shield when handling
liquid oxygen.

5. Do not handle with bare hands any tubing or
fittings through which liquid oxygen is flowing. Wear
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clean, dry gloves when handling parts of equipment
cooled by liquid oxygen.

6. A rubber coated, cotton duck, impermeable
apron shall be worn when working with liquid oxy-
gen. The apron should be tied or secured in a fashion
that would make it easy to remove in an emergency.

7. Cuffless coverall shall be worn. The coverall
shall be worn over the gloves and the top of shoes,
so that in the event of LOX spillage, the LOX will
roll off the clothing and not become trapped in the
gloves or boots.

8. Approved type liquid oxygen boots shall be
worn.

9. In the event of accidental contact with liquid
oxygen, quickly thaw the exposed area, preferably by
immersion or by bathing area with large amounts of
water. After the rapid thaw, wrap the exposed area
loosely with clean dry dressing and report to a doctor
immediately. Do not apply anything else to the af-
fected area other than the clean dry dressing.

10. Do not permit smoking, open flames, or sparks
in the liquid oxygen handling areas.

11. Do not carry matches in liquid oxygen han-
dling areas.

12. Ensure all liquid oxygen equipment left out-
doors is sheltered from the elements.

13. Keep work area and equipment free of oil,
grease or any other combustible material.

14. Keep tools and clothing free of oil and grease.

15. Avoid spilling liquid oxygen on floor or deck
areas. In case of accidental spillage, thoroughly ven-
tilate the area.

16. Always call oxygen by its proper name. Do
not confuse it with compressed air. Never use oxygen
in place of compressed air for any purpose.

17. Handle converters, storage tanks and transfer
hoses with care to avoid damage to the insulating
space.

18. (Essex GCU-24/A Only) Prior to filling con-
verter, inspect safety wire and Glyptal dots on relief
valve and pressure closing valve for security.

3-7



NAVAIR 13-1-6.4-1

19. When transferring liquid oxygen, do not leave
valves open all the way. Open valves wide, and then
immediately close them about one quarter turn; other-
wise they may freeze in the open position.

20. Disconnect filling or transfer lines as soon as
the transfer process is completed.

21. Do not leave liquid oxygen in a closed con-
tainer, or trapped in a line between two valves; al-
ways open a valve on one end to avoid excessive
pressure buildup.

22. Use only standard approved equipment in the
handling and storage of liquid oxygen.

23. Do not introduce moisture into the system. Ex-
ercise care to ensure that no moisture is present on
filler valve nozzles when they are connected or dis-
connected.

24. Purge piping and equipment with oil-free nitro-
gen, Type I, Class 1, Grade B, (Fed Spec BB-N-411).

25. To aid in preventing leakage or material fail-
ure due to over-torquing of liquid oxygen system tub-
ing and fittings, strict adherence to torque values
listed in table 3-1 is mandatory.

26. For additional precautions and information, re-
fer to Technical Manual of Oxygen/Nitrogen Cryogen-
ic Systems (NAVAIR 06-30-501).

3-32. (Converters Permanently Installed in Aircraft)
Before recharging an aircraft liquid oxygen system
with the converter installed, take the following pre-

cautions in addition to those already indicated. En-
sure that:

1. The aircraft is in an open ventilated area.
2. The aircraft is not being fueled.

3. The aircraft is static grounded.

4. The aircraft electrical system is OFF.

5. No APUs or starting units are connected to the
aircraft or are operating in the vicinity.

6. A CO; fire extinguisher is immediately avail-
able.

7. Personnel are kept clear of the aircraft over-
board vent.

8. The deck under and in the immediate vicinity
of the overboard vent is free from grease, oil, or any
other combustible material.

9. A stainless steel, aluminum or copper drip pan
is placed beneath the aircraft overboard vent.

3-33. (Converters Incorporating a Quick-Disconnect
Mounting Plate) Converters shall be removed from
aircraft prior to any servicing.

3-34. SAFETY PRECAUTIONS ABOARD SHIP. In
addition to the general safety precautions, all personnel
aboard ship shall follow these additional safety pre-
cautions:

Table 3-1. Torque Values for Tubing and Fittings

Torque Requirements for Flared Tube Connections (Aluminum)

Tubing O.D. Minimum Torque Maximum Torque
(inches) (pound-inches) (pound-inches)
5/16 100 125
3/8 200 250
172 300 400

Notes:

maximum.

Standard straight tapered pipe thread fittings have no torque values. Tape the pipe threads with two
turns of teflon tape and install the fitting finger tight. Then attach wrench and tighten one to two turns
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LOX converters shall be drained in a well
ventilated, clean area with limited access and
protection from inclement weather so desig-
nated by type commanders or NAVSEA. A
drip/drain pan with sides at least 6 inches high
and free from dirt, grease, oil, fuel, hydraulic
fluid, and other hydrocarbons, shall be used
when draining LOX converters. Two qualified
persons shall be present when draining LOX
converters, one of which will be designated
safety observer. A maximum of two LOX
converters can be drained at one time.

1. When smoking or when carrying an open or un-
shielded light or any potential spark-producing appara-
tus, do not enter an oxygen storage compartment. Do
not approach any point where oxygen is being dis-
charged or where there is a suspected leak in piping.

2. Exercise care in handling ammunition near oxygen.

3. Keep open flames at last 100 feet away from
oxygen storage tanks or oxygen equipment.

4. Oxygen storage and handling compartments shall
be sprayed with one coat of fire-resistant paint before
being used. However, first remove any other existing
paint from plant and equipment and thoroughly clean
them to bare metal.

5. Do not permit painting when liquid oxygen is
contained in the compartment.

6. During transfer operations, position the transfer
trailer so that it will not shift with the pitch and roll
of the ship. Lock the brakes and tie down the trailer.

7. Do not drain or vent oxygen in a closed
compartment.

8. During transfer operations keep work area,
equipment, tools, and clothing free from oil, grease
of other hydrocarbon points.

9. Post LIQUID OXYGEN signs in a conspicuous
place on all storage tanks, compartments, and han-
dling rooms. Post CAUTION and NO SMOKING
signs at entrances and hazardous points.

10. When liquid oxygen piping is not enclosed in
a double wall or flame tight casing, post NO SMOK-
ING signs in the compartments containing the piping.
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3-35. STORAGE.

3-36. Liquid oxygen storage containers must be protected
from excessive heat and direct rays of the sun. Liquid
oxygen containers must be stored apart from containers
of other gases or liquids and must not be stored within
50 feet of flammable material of any kind. Never trans-
fer liquid oxygen in or around areas in which odors of
any type may be absorbed by the liquid.

3-37. All storage containers must be provided with
pressure-relief devices. These pressure-relief devices
shall be checked periodically to ensure that they are
in proper operating condition.

3-38. Oxygen must not be stored or used near flam-
mable material or any substance likely to start or
accelerate fire. Oxygen is not flammable, but sup-
ports combustion intensively. Store at least 50 feet
from combustible materials.

3-39. Oxygen cylinders must not be stored with hy-
drogen or other combustible gas cylinders in an un-
ventilated place. If stored inside, they shall be sepa-
rated by a fire-resistant wall.

3-40. Do not store oxygen cylinders, LOX converters and
apparatus under moving machinery, cranes, belts, or where
exposed to residue from stack gasses. Oil and grease
may drop and cause explosion, fire or contamination.

3-41. Gaseous and liquid oxygen servicing trailers can
be stowed or parked inside enclosed buildings or han-
gars provided those spaces are constructed of concrete
or steel and meet minimum ventilation requirements.
Gaseous or liquid oxygen servicing trailers shall not be
stowed or parked in enclosed wooden buildings. If ap-
proved stowage or parking facilities are not available,
servicing trailers must be stowed or parked in a covered
lean-to enclosed on three sides only. The lean-to should
be positioned a minimum of 50 feet from traveled road-
ways, parking areas, and wooden structures.

3-42. LOX CONVERTER STORAGE. Liquid oxy-
gen converters stored outdoors must be sheltered from
the elements (e.g., direct rays of the sun, rain, snow,
etc.), as moisture can easily enter vent or supply
couplings. The moisture when frozen can render the
presure closing valve or relief valve inoperative; this
can lead to overpressurization and explosion of the
LOX converter.

3-9



NAVAIR 13-1-6.4-1

003001

Figure 3-1. Liquid Oxygen converter Storage Shelter

3-43. Protective shelters shall be provided for LOX
converters which are stored outdoors (figure 3-1).
Protective shelters may be locally manufactured to
suit individual activity requirements. Protective shel-
ters shall be manufactured according to these require-
ments:

1. Shelters must be well ventilated to prevent the
buildup of potentially dangerous concentrations of ox-

ygen.

2. Shelters must be constructed of noncombustible
materials.

3. All shelves must be constructed of expanded
stainless steel wire mesh or other perforated material
to provide adequate ventilation.

3-10

4. Shelves shall be no less than 17 inches high.
The shelf depth shall be no less than 18 inches. The
length shall be determined by the number of convert-
ers to be stored, leaving 18 inches or more for each
converter. The bottom shelf must be a minimum of
10 inches above the ground.

5. Shelters shall be painted white and marked “LOX
CONVERTER STORAGE” using green reflective tape
L-S-300B. Letters shall be no less than 4 inches
high. In addition the warning “NO SMOKING WITH-
IN 50 FEET” shall be marked on the shelter using
red reflective tape L-S-300B. Letters shall be no less
than 2 inches high.

6. The shelter shall be provided with eyebolts or
handles to provide a four-point tiedown.



3-44. GENERAL.

3-45. Because of the hazards associated with han-
dling liquid oxygen, it is imperative that all personnel
working with liquid oxygen wear protective clothing.

3-46. The following is a list of approved protective
clothing and authorized allowance that can be used

NAVAIR 13-1-6.4-1

Section 3-3. Protective Clothing

when working with liquid oxygen:

Quantity
1 ea per

individual

1 ea per
individual

2 ea per
individual

1 ea per
individual

Support Equipment Required

Description

Apron,
Impermeable,
Cotton Duck,
Rubber Coated

Face Shield,
Industrial,
Style B

Coveralls,
Explosive
Handlers

X Small (32-34)
Small (36-38)
Medium (40-42)
Large (44-46)

X Large (48-50)

Shoe, Molders

7D
7EE
8D
S8EE
9D
O9EE
10D
10EE
11D
11EE

Reference
Number

MIL-A-41829
(CAGE 81349)
NIIN 00-082-6108

L-F-36
(CAGE 81348)
NIIN 00-202-9473

MIL-C-14610
(CAGE 81349)

NIIN 00-279-2455
NIIN 00-279-8719
NIIN 00-279-8720
NIIN 00-279-8721
NIIN 00-279-8722

MIL-S-82245
(CAGE 81349)

NIIN 00-926-9965
NIIN 00-926-9966
NIIN 00-926-9967
NIIN 00-926-9968
NIIN 00-926-9969
NIIN 00-926-9970
NIIN 00-926-9971
NIIN 00-926-9972
NIIN 00-926-9973
NIIN 00-926-9974

Support Equipment Required (Cont)

Reference
Quantity Description Number
1 pr per Gloves, LOX (CAGE 65370)
individual ~ Servicing[(Note[])
Medium LOX-MIL-M
Large LOX-MIL-L
X-Large LOX-MIL-XL

Notes: 1. LOX Servicing Gloves are not currently
stocked in the Navy Supply System and
must be ordered Open Purchased from the
following vendor:

Tempshield Inc.

23 Industrial Way
Trenton Business Park
Trenton, Maine 04605
TEL: (800) 680-2796

1. Face Shield/Safety Goggles. Eye protection shall
be worn at all times when working with liquid oxy-
gen. When working in confined areas or overhead, wear
face shield or safety goggles to protect the eyes. Safety
glasses with side shields may also be used.

2. Always wear LOX servicing gloves when han-
dling any equipment that is or may have been in
recent contact with liquid oxygen. Gloves shall be
loose fitting so that they can be quickly removed if
LOX gets into them. In addition use protective gloves
when handling purging units.

3. Coverall, explosive ordnance handlers, cotton sa-
teen, fire resistant shall be used by liquid oxygen han-
dlers. Cuffless sleeves and trouser legs shall be worn
over the top of gloves and shoes.

4. Apron, impermeable, cotton duck, rubber
coated, shall be worn when working with liquid oxy-
gen. The apron shall be tied or secured in a fashion
that would make it easy to remove in case of an
emergency.

5. Shoes, LOX boots (shoes, safety, molders, con-
gress style, black) a type that can be easily removed,
shall be worn when working with liquid oxygen.

6. Clothing that is splashed by liquid oxygen shall
be removed immediately and thoroughly aired for at
least 1 hour.
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Section 3-4. Aircraft Oxygen System Requirements

3-47. GENERAL.

3-48. Aircraft oxygen systems shall be purged when
the system is left open to the atmosphere, when
empty, or whenever contamination is suspected.

3-49. When maintenance action involves the removal
and reinstallation of connecting hardware without a
change in adjustment or alignment to the system, a
thorough ground functional check shall be conducted
prior to the aircraft being released for flight. (Refer
to OPNAVINST 4790.2 series.)

Only clean plastic caps or plugs
(MIL-C-5501) shall be used to close oxy-
gen system openings. Under no circum-
stances will tape, rags, or paper be used to
close openings created by removal of com-
ponents.

3-50. When an aircraft oxygen system is opened for
the removal/replacement of any component, all open-
ings created shall be immediately plugged or capped
to prevent entrance of moisture or contaminants.

3-51. PURGING OXYGEN SYSTEMS.

3-52. The following Materials Required, Support Equip-
ment and procedures shall be followed when purging
oxygen systems:

Materials Required

Reference

Quantity Description Number

As Required Nitrogen, Oil-free, Fed Spec BB-N-411
Water Pumped, NIIN 00-985-7275
Type I, Class I,
Grade B

3-12 Change 3

Support Equipment Required

Reference
Quantity Description Number
1 Gas/LOX 3447AS100-1
Purging Unit,
Model
A/M26M-3

3-53. PURGING LOW-PRESSURE OXYGEN
SYSTEMS. Low-pressure gaseous oxygen systems
shall be purged by one of the following methods:

1. Aircraft having filler and distribution lines con-
nected to the same end of the cylinder shall be
purged by charging the system with gaseous oxygen;
then by depleting. Perform this procedure a minimum
of three times.

Use only oil-free nitrogen, Type I, Class 1,
Grade B for purging oxygen systems. The
use of aircraft nitrogen servicing trailers
for purging oxygen systems is strictly pro-
hibited. For oxygen test stands and purg-
ing equipment, use only nitrogen from gray
cylinders marked NITROGEN OIL FREE
in white letters. Two 3-inch wide black
bands mark the tops of these cylinders.

2. Aircraft having the filler valve connected to one
end of the cylinder and distribution lines to the oppo-
site end (i.e., continuous flow system) shall be purged
as follows:

a. Connect purging unit (P/N 3447AS100-1) to
aircraft filler valve.

b. Disconnect regulator distribution line(s) at
regulator(s) to permit a flow.

c. Pass heated oil-free nitrogen through system at
maximum pressure of 120 psig and a minimum temper-
ature of 90°F for 30 minutes. Create a flow through
the system. This can be accomplished by various meth-
ods, depending on the type of aircraft system. Consult
the applicable aircraft MIM for detailed instructions. If
moisture or contaminants are still present, repeat purge
as required.



d. Disconnect purging unit. Reconnect regula-
tor(s) and recharge system with oxygen.

e. Drain system through regulator(s) to remove
any residual nitrogen.

f. To complete purge, recharge system with oxy-
gen.

3-54. PURGING HIGH-PRESSURE OXYGEN
SYSTEMS. Two factors must be considered when
purging high-pressure oxygen systems: purging for the
removal of contamination or purging for the removal
of moisture.

3-55. To purge a high-pressure oxygen system of con-
tamination, proceed as follows:

NOTE

It can never by certain that moisture is not
present. Therefore, the following purge pro-
cedures should only be used in emergency
situations[Jwhere[Jthe[Jprocedures[Joutlined[Jin

pakdigraph[13-56[Jchhl not[Jbe[ JacEbimpllifhed}

1. Charge system with gaseous oxygen; then drain
system through regulator(s).

2.[RepeatIstep[J1 [a[Jminimum[Jof[ftwo[ltimes.

3. To complete purge, recharge system with oxy-
gen.

3-56. To purge a high-pressure oxygen system of
moisture, proceed as follows:

Cylinders which have been open to the at-
mosphere and voided of oxygen (to less
than 15 psig) shall be removed from ser-
vice for vacuum and heat drying/hot nitro-
gen gas drying (MIL-STD-1411 and MIL-
STD-1359A) before recharging.

Use only oil-free nitrogen, Type I, Class 1,
Grade B (Fed Spec BB-N-411) for purging
oxygen systems. The use of aircraft nitro-
gen servicing trailers for purging oxygen
systems is strictly prohibited. For oxygen
test stands and purging equipment, use
only nitrogen from gray cylinders marked
NITROGEN OIL FREE in white let-
ters. Two 3-inch wide black bands mark
the tops of these cylinders.
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1. (Manually Operated Cylinder Valve) Close cyl-
inder valve; disconnect supply line at cylinder.

2. (Automatic Opening Cylinder Valve) Disconnect
supply line at cylinder.

3. Disconnect regulator distribution line(s) at regu-
lator(s) to permit a flow.

4. Connect purging unit (P/N 3447AS100-1) to air-
craft filler valve and pass a flow of heated oil-free
nitrogen (Fed Spec BB-N-411) through system at
maximum pressure of 120 psig and a minimum tem-
perature of 90 °F for 30 minutes. Create a flow
through the system. This can be accomplished by var-
ious methods, depending on the type of aircraft sys-
tem. Consult applicable aircraft MIM for detailed
instructions. If moisture or contaminants are still
present, repeat purge as required.

5. When purging is completed, disconnect purging
unit, reconnect all lines, and open cylinder valve (if
applicable).

6. Functionally test system in accordance with ap-
plicable Maintenance Instruction Manuals (MIMs).

3-57. PURGING AIRCRAFT LIQUID OXYGEN
SYSTEMS. To purge aircraft liquid oxygen systems,
proceed as follows:

Use only oil-free nitrogen, Type I, Class 1,
Grade B (Fed Spec BB-N-411) for purging
oxygen systems. The use of aircraft nitro-
gen servicing trailers for purging oxygen
systems is strictly prohibited. For oxygen
test stands and purging equipment, use
only nitrogen from gray cylinders marked
NITROGEN OIL FREE in white letters.
Two 3-inch wide black bands mark the
tops of these cylinders.

1. Disconnect and, if necessary, remove LOX con-
verter.

2. Connect purging unit (P/N 3447AS100-1) to air-
craft system supply quick-disconnect.

3. Create a flow at user end of system. This can
be accomplished by various methods, depending on
type of aircraft system. Consult applicable MIM for
detailed instructions.
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4. Pass heated oil-free nitrogen (Fed Spec BB-N-411)
through system at maximum pressure of 120 psig and
a minimum temperature of 90°F for 30 minutes. If
contaminants are still present, repeat purge as required.

5. When purging is completed, disconnect purge
unit. Reconnect aircraft system supply quick-discon-
nect to LOX converter.

6. Fill aircraft system if applicable. Functionally
test system in accordance with applicable MIM.

3-58. LOX CONVERTER MAINTENANCE.

3-59. QUICK-DISCONNECT CONVERTERS. A
Calendar Inspection, consisting of a Visual Inspection
followed by a Bench Test, shall be performed on all
LOX converters incorporating a quick-disconnect
mounting plate prior to being placed in service, and
at intervals not exceeding 231 days thereafter. The
Calendar Inspection shall be performed in accordance
with the chapter in this manual, or the technical
manual pertaining to the specific type and part num-
ber LOX converter to be serviced. These converters
shall be removed from aircraft prior to servicing.

3-60. PERMANENTLY INSTALLED CONVERTERS.
A Calendar Inspection shall be performed on all perma-
nently installed LOX converters in accordance with the
technical manual pertaining to the specific type and part
number LOX converter to be serviced. These converters
shall undergo bench testing during the Standard Depot
Level Maintenance (SDLM) of the aircraft in which it
is installed.

3-61. PURGING LOX CONVERTERS. LOX con-
verters shall be purged when they have been emptied,
or whenever moisture or contamination is suspected.
Purging shall also be performed upon completion of
any maintenance action which causes the system to
be open to the atmosphere. In no case shall purge
interval exceed 231 days. Purging of LOX converters
shall be performed in accordance with the applicable
chapter of this manual. To purge LOX converters not
included in this manual, proceed as follows:

Materials Required

Reference

Quantity Description Number

As Required Nitrogen, Oil-free, Fed Spec BB-N-411
Water Pumped, NIIN 00-985-7275
Type I, Class I,
Grade B

3-14 Change 3

Support Equipment Required

Reference
Quantity Description Number
1 Adapter Assembly 59A120-D5-46
1 Gas/LOX 3447AS100-1
Purging Unit,

Model A/M26M-3

Liquid oxygen converters shall be emptied
of LOX and allowed to warm to ambient
temperature prior to purging.

1. Connect purging unit to vent port of fill, build-
up, and vent valve.

2. Attach adapter assembly to fill port of fill,
buildup, and vent valve. Turn knurl knob clockwise
until it seats and then back out counterclockwise two
complete turns.

3. Attach converter drain line to converter supply
quick-disconnect coupling.

NOTE

For ARO Corporation converter P/N
21170-10/-13 remove relief valve tubing
and cap the two fittings that tubing was
removed from.

4. Pass heated oil-free nitrogen through the con-
verter at a pressure of 120 psig and a minimum dis-
charge temperature of 90°F. Duration of purge is de-
pendent on converter type. Purge duration is as
follows:

NOTE

For converters that indicate internal probe
shortage it may be necessary to purge the
converter for a longer period of time.

a. Essex Industries Inc. converters P/N
10C-0016-10A and 10C-0016-16 and Bendix Corpora-
tion P/N 29073-D2, 3263004-0201, and 3263006-0101
which are at ambient temperature shall be purged for
a period of 30 minutes.

b. ARO Corporation converters P/N 21170-
10/-13 which are at ambient temperature shall be
purged for a period of 60 minutes.

5. When purging is completed, disconnect purging
unit and bench test the converter.
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Section 3-5. Oxygen System Components Maintenance Shop

3-62. GENERAL.

3-63. During the evolution of cleanliness require-
ments for oxygen systems, additional requirements
have been generated. This has occurred partly be-
cause applications vary in scope from industrial use
with the least stringent requirements, to manned space
vehicles with the most demanding requirements. The
major difference between aerospace cleanliness and
industrial cleanliness is that the former eliminates air-
borne contaminants. Therefore, the aerospace industry
requires particle count, white rooms and deionized
water. These tiny particles are not considered signifi-
cant contaminants by the oxygen industry. The exclu-
sion of airborne particles is an extremely costly pro-
cess requiring pressurized rooms, expensive filtration
equipment and elaborate procedures. The AIMD/de-
pot level cleanliness standards need not be of clean
room quality, but an enclosed, air-conditioned clean
area, segregated from contaminant-producing opera-
tions shall be considered adequate.

3-64. Shore-based operational facilities shop design
criteria are presented is the Naval Facilities Engineer-
ing Command Design Manual (NAVFAC
DM-24). Deviations from NAVFAC DM-24 shall not
be made without prior approval of Naval Facilities
Engineering Command Headquarters (NAVFAC

HQ).[See[Ifigure[B-2[Jfor[typical[khore-based[Jfacility.

3-65. The climate control system must be able to
maintain a temperature of 65° to 75°F. Oxygen facil-
ities without LOX generating equipment may be
heated by unit heaters (steam), or direct-fuel heaters
employing an air distribution duct system, providing
the heating unit is not located in the transfer shop.
Oxygen facilities with Lox generating equipment may
be heated by a central heating plant, or by electric
heat. Open-fired heaters shall not be used.

3-66. VENTILATION.

3-67. All air supplied to a shop where gaseous or
liquid oxygen/nitrogen is transferred from one unit to
another shall be exhausted directly to the atmo-
sphere. Under no circumstance shall the exhaust air
be returned to the oxygen/nitrogen transfer area.

3-68. Ventilation shall be provided in LOX converter

J and oxygen components shop, to prevent accumula-

tion of potentially dangerous concentrations of oxy-
gen or nitrogen. Mechanical exhaust fans capable of
providing a minimum of 3 air changes per hour shall
be used as a positive means of exhausting the air. Al-
though oxygen is about 10 percent denser than air, it
is not necessary to evacuate the air near the floor
because oxygen rapidly diffuses into air.

3-69. Ventilation requirements for oxygen shops
aboard ship that support OBOGS systems only, re-
quire only 2.0 air changes per hour. However those
spaces must meet required safety standards when
working with hazardous materials such as oxygen
cleaning compound (MIL-C-81302), toluene, acetone
and other materials associated with the repair and
cleaning of OBOGS components.

3-70. ELECTRICAL.

3-71. All electrical wiring and electrical equipment
shall be in accordance with NAVFAC Specification
9Y (latest revision). The following information has
been extracted from this specification:

1. Rigid conduit shall be used in wiring installa-
tions.

2. Electrical receptacles on the outside of build-
ings shall be weatherproof, 250V ac, 20 ampere
(minimum), 3-wire grounding-type, and shall be fur-
nished with plugs. Receptacles shall be connected to
220V ac, single phase service.

3. Lighting fixtures may be standard type, except
that where exposed to mechanical damage, a suitable
guard or cover shall be provided.

4. Switches and motor starting shall be enclosed
and of the general use type.

5. Motors shall be of a type that do not have
arcing or contact making parts. Three-phase motors
of squirrel cage type shall be used wherever possible.

6. All equipment shall be static-grounded.

7. Transformer banks shall be located a minimum
of 50 feet from transfer shop or LOX storage tank
areas.
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3-72. INTERIOR FINISHING AND FIX-
TURES.

3-73. FLOORS. In shops where gaseous oxygen
transfer operations are conducted, a concrete floor or
vinyl-type floor covering is considered adequate. In
shops where LOX transfer operations are conducted,
the floor shall be concrete. Non-glazed, or rough-
glazed ceramic tile is also a suitable floor finish.

3-74. WALLS. The walls shall be finished with a
smooth, impact-resistant, non-chipping, non-flaking
material.

3-75. CEILINGS. The ceilings shall be easily clean-
able, non-dust accumulating acoustical-type material.

3-76. WORK BENCHES, TABLES AND STOR-
AGE BINS. Work benches and table tops shall be of
seamless, non-porous material free of hydrocarbon
finishes. Color shall be in contrast to walls and ceil-
ings to minimize eye fatigue. Storage bins shall not
contain more than the required parts to maintain an
orderly production rate. Work benches, tables and
storage bins shall be maintained free of grease, oil
and other combustible materials.

3-77. TOOLS.

3-78. All tools and equipment shall be maintained
free of grease, oil and other combustible materi-
als. Tools used on oxygen equipment shall not be
used for any other purpose. Tools shall be marked
OXYGEN USE ONLY, or other suitable methods of
identification may be used.

3-79. WORK AREA CLEANLINESS.

3-80. Work areas shall be kept clean at all times.
Dust and dirt removal shall be accomplished by a
vacuum system at any time that dust is evident at any
location in the work area. Damp mopping will be
used to follow up the vacuum cleaning for dirt and

3-16

dust removal. Heel and chair marks or other discolor-
ations of the floors shall be removed by scrubbing.
All spare parts shall be removed from the work
benches or covered with a lint free covering at the
end of the last work shift each day. Work benches
and test equipment will be wiped clean prior to the
start of each work day. Smoking, refreshments, or
lunch containers of any kind shall not be permitted
in the work area. Only ball type pens are permitted
for use in the shop (no lead or erasures).

3-81. PERSONAL CLEANLINESS.

3-82. Solvent contact with the skin should be avoided
where possible. Finger nail polish shall be removed
prior to entering shop. Cosmetics and medication
which may produce contamination shall not be worn
by any personnel. In particular, eye makeup, rouge,
face powder and hair spray shall be avoided. Under
no conditions will makeup be applied in the shop
area. Personnel with skin and/or upper respiratory
diseases shall not be allowed to work in the overhaul
shop area. Personnel with colds, temporary coughing,
sneezing and severe sunburn shall be assigned tempo-
rary jobs outside the shop until they are sufficiently
recovered.

3-83. QUALITY ASSURANCE.

3-84. Long, trouble-free service can only be expected
when cleanliness in the shop is maintained. Frequent
Quality Assurance inspections are required to ensure
proficiency in work performed by shop personnel, and
that cleanliness is maintained.

3-85. TRAINING.

3-86. Shop supervisors shall be responsible for con-
ducting a continuing training program stressing the
significance of oxygen system cleanliness, personal
cleanliness and the oxygen safety program. Conscien-
tious adherence to all cleanliness requirements and
safety regulations shall be observed at all times.
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CHAPTER 4

OXYGEN COMPONENT CLEANING

Section 4-1. Description

4-1. GENERAL.

4-2. Cleaning of oxygen components shall be accom-
plished using procedural steps outlined in this chapter.

4-3. Two ultrasonic tanks manufactured by CAE Black-
stone (figure 4-1) will be utilized in the following pro-
cedures. For leading particulars for the HT-1206 Ultra-
sonic Navy Oxygen Cleaning System, see table 4-1.

4-4. CONFIGURATION.

4-5. The HT-1206 Ultrasonic Navy Oxygen Cleaning
System consists of the following components:

NOTE

All technical component terminology for the
Ultrasonic Navy Oxygen Cleaning System is
referenced to figure 4-1 unless otherwise
noted.

1. Heated Ultrasonic Tank (1)

2. Parts Basket (2)

3. Stainless Steel Lid (3)

4. Tank (RED) ON/OFF Switch (4). For the tempera-
ture controller.

5. Temperature Control Knob (5). For adjusting the
temperature from a range of 32°F to 212°F (0°C to
100°C.)

6. Generator (GREEN) ON/OFF Switch (6). For turn-
ing the ultrasonic mechanism on.

7. Fuse Receptacle (7)

8. Electrical Receptacle (8). The unit operates using
110/115 volt 60 Hz power. See figure 4-2 for wiring
diagram of the ultrasonic tank.

9. Stainless Steel Drainage Valve (9)

Table 4-1. Leading Particulars

Voltage . .........covvienin... 120V 60 Hz
Fuse .......... .. ... o i 8 Amp
Operating Frequency ............. 40 kHz
Temperature Range .............. 32°F to 212°F
(0°Cto 100°C)
Capacity . ... 1.9 Gallons
Mounting ......... ... ... ... Free Standing
Exterior Dimensions ............. 20x13x 14
inches
Interior Working Dimensions . ... .. 111/2x53/4x
(Without Basket) 7 1/2 inches
Interior Working Dimensions . ... .. 91/2x33/4x
(With Basket) 3 3/4 inches

Weight ........ .. ..o L. 411/21b

4-1
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Section 4-2.

4-5A. GENERAL.

4-5B. The 1.9 Gallon Ultrasonic tanks shall be modi-
fied in accordance with Support Equipment Change No.
5583.
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Modifications

Section 4-3. Maintenance

4-6. GENERAL.

4-7. This section contains procedural steps for the ul-
trasonic tank prior to the cleaning process. All work
shall be performed in a clean and dust free area.

NOTE

Upon completion of any maintenance action
(e.g. inspection, repair, modification), make
necessary entries on appropriate form in ac-
cordance with OPNAVINST 4790.2 series.

Navy Oxygen Cleaner (NOC) and distilled
water used in the cleaning process will be
disposed of in accordance with federal, state
and local instructions governing hazardous
waste. An empty 5 gallon Navy Oxygen
Cleaner container can be utilized to drain ul-
trasonic tanks and containers as required if
authorized by local hazardous waste facility.

4-8. INSPECTION.

4-9. ACCEPTANCE INSPECTION. The Acceptance
Inspection consists of a Visual Inspection followed by
a Heater Test. The Heater Test shall be performed on the
ultrasonic tank upon issue. Maintenance, troubleshoot-
ing and repair shall be done in accordance with the ap-
plicable technical manual.

4-10. Visual Inspection. To perform the Visual In-
spection, proceed as follows:

1. Inspect the ultrasonic tanks for exterior damage.

2. Ensure power on/off switches and heat control
knob are in working condition.

3. Ensure basket and lids are not damaged and fit
correctly.

4. Ensure drain valve can be opened and closed.

5. Ensure power cord is in good working condition.

4-11. Ultrasonic Tank Heater Test. The Heater Test
is required upon receipt of the ultrasonic tank and after
any maintenance repair action is performed on the ul-
trasonic tank in accordance with the applicable techni-
cal manual. To perform the heater test, proceed as fol-
lows:

Materials Required

Reference

Quantity Description Number

As Required  Distilled Water ~ NIIN 00-356-4936

Support Equipment Required

Reference
Quantity Description Number

1 Thermometer, 931F40

Dial (50 - 300° F) NIIN 00-174-6239
2 Ultrasonic Tank  Model HT-1206-NOC

and Generator,

Blackstone

NOTE

Two ultrasonic tanks are required for the
Navy Oxygen Cleaning process. One ultra-
sonic tank will be used for the mixture of
Navy Oxygen Cleaning agent and distilled
water, and one ultrasonic tank will be used
for the distilled water rinse.

Ultrasonic tanks require a heater test upon
issue, distilled water will be used in both ul-
trasonic tanks for this inspection only.
1.[0Clean[Jultrasonic[ftank[Jin[Jaccordance[with[Jpara-
graph[#-12.
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2. Connect ultrasonic tank power cord to a 110/115
volt power outlet.

To guard against ELECTRICAL SHOCK,
ensure fluids are not splashed on switches or
power cords during filling of ultrasonic tank.

3. Ensure drain valve on ultrasonic tank is closed.

4. Pour 100% distilled water into ultrasonic tank to
fill line (approximately 1 to 2 inches from the top).

NOTE

It should take approximately 60 minutes for
the distilled water to reach 150°F.

5. Turn tank (RED) ON/OFF switch to ON. Set heat
control knob to 150°F and heat distilled water for 60
minutes. After 60 minutes, use thermometer and check
temperature of distilled water in ultrasonic tank. The
distilled water shall reach an operating temperature of
150°F. If temperature is slightly below 150°F adjust
heat control knob to attain required temperature. If dis-
tilled water in ultrasonic tank fails to reach operating
temperature within 90 minutes, troubleshoot ultrasonic
tank in accordance with applicable technical manual.

6. Turn generator (GREEN) ON/OFF switch to ON.
An audible hissing sound should be heard and the dis-
tilled water should have a visible vibration/agitation.

7. If no discrepancies are noted, proceed to paragraph
4-14 ultrasonic tank draining. If ultrasonic tank fails

4-4

steps 5 or 6, secure power and proceed to applicable
technical manual for maintenance.

4-12. ULTRASONIC TANK AND CONTAINER
CLEANING. The ultrasonic tank and pre-cleaning con-
tainers will require cleaning prior to first use or when
the shake test or pH test results indicate changing of the
solution. To clean the ultrasonic tank and pre-cleaning
containers, proceed as follows:

Materials Required

Reference

Quantity Description Number

1 Container, —
Disposable,
5 Gallon
(Authorized by
Local Hazardous
Waste Facility)

As Required  Gloves NIIN 00-462-0832

As Required Navy Oxygen OCC-RTU
Cleaner NIIN 01-389-3859
As Required  Paper Towel, A-A-1432
Type VI NIIN 00-823-9772
(Industrial
Wiping)

Support Equipment Required

Reference
Quantity Description Number
As Required  Apron, MIL-A-41829
Impermeable, (CAGE 81349)
Cotton Duck, NIIN 00-082-6108
Rubber Coated
As Required  Goggles or Face  NIIN 00-052-3776
Shield
2 Ultrasonic Tank  Model HT-1206-NOC
and Generator,
Blackstone
3 Water Pail, Local Purchase

2 to 3 Gallon,
Plastic or Metal



NOTE

Eye protection, gloves and apron are re-
quired to be worn during any cleaning pro-
cess.

If the Navy Oxygen Cleaner is spilled, wipe
up immediately, hard white deposits will
form if allowed to dry. Area can be cleaned
with either a mixture of one pound citric acid
to one gallon of water, or white vinegar. Af-
ter spill is cleaned, wipe down affected area
with distilled water.

1. Don gloves, apron and eye protection. Wash
donned gloves in warm tap water to remove all traces
of talcum powder prior to cleaning ultrasonic tank or
handling cleaning agents.

NOTE

A 5 gallon disposal container, authorized by
local hazardous waste facility should be
available to dispose of cleaning solutions.

2. Ultrasonic tanks/containers shall be cleaned as fol-
lows:

a. Pour a small amount of Navy Oxygen Cleaner
into ultrasonic tank or container. Wipe down all sides
with wetted paper towel. Discard paper towel.

b. Drain ultrasonic tank contents into disposal
container by opening drain valve. After ultrasonic tank
has drained, close drain valve.

c. Pour a small amount of distilled water into ul-
trasonic tank or container. Wipe down all sides with new
wetted paper towel. Discard paper towel.

d. Drain distilled water from ultrasonic tank into
disposal container by opening drain valve. After ultra-
sonic tank has drained, close drain valve.

NOTE

Step e is required on the distilled water ultra-
sonic tank and pre-cleaning containers only.

e. For distilled water ultrasonic tank and pre-
clean containers only, repeat steps ¢ and d.
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3. Wipe down all sides of the ultrasonic tank with a
clean, lint free, paper towel until dry. Ensure ultrasonic
tank or container is visibly clean of particulates.

4. Pre-cleaning and rinse containers shall be cleaned
prior to each use by using procedures in step 2 and 3.

5. If ultrasonic tanks are to be used to clean compo-
nents proceed to paragraph 4-13. Remove gloves.

6. If no component cleaning is required, ultrasonic
tanks can be stored at this time.

4-13. ULTRASONIC TANK FILLING. To fill the ul-
trasonic tanks for use, proceed as follows:

Materials Required

Reference
Quantity Description Number
As Required  Alkacid Test Kit  A-988
NIIN 00-420-0507
As Required  Distilled Water ~ NIIN 00-356-4936
As Required  Gloves NIIN 00-462-0832
As Required Navy Oxygen OCC-RTU

Cleaner NIIN 01-389-3859

Support Equipment Required

Reference
Quantity Description Number
As Required  Apron, MIL-A-41829
Impermeable, (CAGE 81349)
Cotton Duck, NIIN 00-082-6108
Rubber Coated
2 Bottle, Small NIIN 00-042-8421
Plastic,
(Specity Clear)
As Required  Goggles or Face  NIIN 00-052-3776
Shield
1 Tongs, NIIN 00-293-0808
Rubber-ended
2 Ultrasonic Tank  Model HT-1206-NOC
and Generator,
Blackstone
3 Water Pail, Local Purchase

2 to 3 Gallon,
Plastic or Metal
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1. Ensure ultrasonic tank has been cleaned in accor-
dance with paragraph 4-12.

2. Ensure drain valve on ultrasonic tank is closed.

Ensure level of Navy Oxygen Cleaner solu-
tion and distilled water do not drop below
fill line or 2 inches from the top of the ultra-
sonic tanks. Damage to the heating coil
could result.

Keep lids on ultrasonic tanks at all times to
guard against degradation of solution.

3. Fill one ultrasonic tank with 100% distilled water.
Ensure ultrasonic tank is filled to fill line (1 to 2 inches
from the top of tank). Perform pH test as follows:

a. Tear off approximately 2 inches of number 03
pH paper. Dip half the paper into the distilled water ul-
trasonic tank. Remove pH paper.

b. Match the color of the wetted sample with the
color coded pH scale on the tape container.

c. If pH is between 6.5 and 8.0, the sample is
good. Proceed to step 4.

d. If pH exceeds 8.0, the distilled water ultrasonic
tank has been contaminated with Navy Oxygen Cleaner.
Re-clean ultrasonic tank in accordance with paragraph
4-12, steps 2 and 3.

4. Don gloves, apron and eye protection. Wash
donned gloves in warm tap water to remove all traces
of talcum powder prior to handling cleaning agents.

4-6

Ensure the solution mixture of Navy Oxygen
Cleaner and Distilled Water is approximately
50% Navy Oxygen Cleaner and 50% dis-
tilled water. A 100% solution of the Navy
Oxygen Cleaner will damage anodized alu-
minum parts.

5. Pour approximately one gallon of Navy Oxygen
Cleaner into container marked pre-clean (paragraph
4-17, step 7) and perform shake test as follows:

a. Using rubber-ended tongs, grasp small bottle
and take a sample of the Navy Oxygen Cleaner. Place
cap on bottle.

b. Vigorously shake bottle for 15 seconds. Bubbles
shall form on the surface of the Navy Oxygen Cleaner.

c. If bubbles dissipate in approximately 2 minutes,
the cleaner is good, proceed to step e.

d. If bubbles remain 5 or more minutes, the Navy
Oxygen Cleaner is contaminated. Turn in Navy Oxygen
Cleaner to local hazardous waste coordinator. Clean
container in accordance with paragraph 4-12, steps 2
and 3.

e. Pour contents of bottle back into container.
Thoroughly rinse sample bottle with warm tap water
and allow to air dry for next use. Proceed to step 6.

6. Pour the Navy Oxygen Cleaner from the container
used in step 5 into the second ultrasonic tank. Using
approximately 1 gallon of distilled water, fill the re-
mainder of the ultrasonic tank to the full line (1 to 2
inches from the top).

7. Connect both ultrasonic tank power cords to
110/115 volt power outlet.

8. Ultrasonic tanks are ready for use. Tanks can re-
main full and covered when not in use. Proceed to Sec-
tion 4-3 for component cleaning.



4-14. ULTRASONIC TANK DRAINING. To drain the
ultrasonic tank, proceed as follows:

Materials Required

Reference

Quantity Description Number

1 Container, —
Disposable,
5 Gallon
(Authorized by
Local Hazardous
Waste Facility)

Support Equipment Required

Reference
Quantity Description Number
2 Ultrasonic Tank  Model HT-1206-NOC
and Generator,
Blackstone

NAVAIR 13-1-6.4-1

1. Ensure tank (RED) ON/OFF switch and generator
(GREEN) ON/OFF switch are in the OFF position. Al-
low contents to cool enough to safely drain ultrasonic
tank.

2. Unplug power cord from ultrasonic tank to be
drained.

NOTE

A 5 gallon container, authorized by local
hazardous waste facility should be available
to dispose of solutions during ultrasonic tank
draining.

3. Position 5 gallon container under drain valve on
ultrasonic tank. Slowly open drain valve and drain ultra-
sonic tank. Close drain valve.

4.[Proceed[fo[paragraph[4-12,[Ultrasonic[Tank[Clean-
ing.

Section 4-4. Component Cleaning

4-15. GENERAL.

4-16. This section contains procedural steps for the pre-
cleaning, cleaning process, inspection and component

stpirae[[For[ FIERRliblg[ bf[bxygen[ 1iiepeFkiT}0 5eLibn

Disposable gloves shall be worn while work-
ing with Navy Oxygen Cleaner. Although the

B s

substance is not toxic, it is very alkaline and
can cause drying of the hands and burning of
open sores. Avoid prolonged breathing of va-
pors while solution is heated. Eye protection
shall be worn during cleaning process.

NOTE

A 5 gallon disposal container, authorized by
local hazardous waste facility should be
available to dispose of pre-clean solutions
after cleaning process.
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4-17. CLEANING PREPARATION. To prepare for

the cleaning process, proceed as follows:

Quantity

As Required

As Required
As Required
As Required

Materials Required

Description

Detergent,
Non-ionic,
Type 1
Distilled Water
Gloves

Navy Oxygen
Cleaner

Reference
Number

MIL-D-16791
NIIN 00-282-9699

NIIN 00-356-4936
NIIN 00-462-0832

OCC-RTU
NIIN 01-389-3859

Support Equipment Required

Quantity

As Required

As Required

1

1. Ensure ultrasonic tanks are visibly clean. If Navy
Oxygen Cleaner or distilled water ultrasonic tanks ap-
pear dirty with particulate, drain ultrasonic tank/tanks

Description

Apron,
Impermeable,
Cotton Duck,
Rubber Coated

Bottle, Small
Plastic,
(Specity Clear)
Goggles or Face
Shield

Thermometer,
Dial (50-300° F)
Tongs,
Rubber-ended
Ultrasonic Tank

and Generator,
Blackstone

Water Pail,
2 to 3 Gallon,
Plastic or Metal

Reference
Number

MIL-A-41829
(CAGE 81349)
NIIN 00-082-6108

NIIN 00-042-8421

NIIN 00-052-3776

931F40
NIIN 00-174-6239

NIIN 00-293-0808

Model HT-1206-NOC

Local Purchase

in accordance with paragraph 4-14.
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2. Don gloves, apron and eye protection. Wash
donned gloves in warm tap water to remove all traces
of talcum powder prior to handling cleaning agents.

3. Using rubber-ended tongs grasp small bottle and
carefully dip bottle into Navy Oxygen Cleaner ultrasonic
tank and take a sample of the Navy Oxygen Cleaner. Place
cap on bottle and perform shake test as follows:

a. Vigorously shake bottle for 15 seconds. Bubbles
shall form on the surface of the Navy Oxygen Cleaner.

b. If bubbles dissipate in approximately 2 minutes,
the Navy Oxygen Cleaner is good, proceed to step 4.

c. If bubbles remain 5 minutes or more, the Navy
Oxygen Cleaner is contaminated. Proceed to paragraph
4-14, Ultrasonic Tank Draining.

d. After test is completed, pour contents of bottle
back into Navy Oxygen Cleaner ultrasonic tank. Thor-
oughly rinse sample bottle with warm tap water and al-
low to air dry for next use.

4. Ensure ultrasonic tanks are filled to full line (1 to
2 inches from the top of ultrasonic tank). If Navy Oxygen
Cleaner ultrasonic tank is low, add equal parts of Navy
Oxygen Cleaner and distilled water until ultrasonic tank
is full. If distilled water ultrasonic tank is low, add dis-
tilled water as required until ultrasonic tank is full.

5. Connect ultrasonic tank power cords to 110/115
volt outlet.

NOTE

Both ultrasonic tank solutions will take
approximately 60 minutes to reach 150°F.

Steps 7 and 8 can be performed while heat-
ing process in step 6 is being performed.

6. Turn tank (RED) ON/OFF switches on both
ultrasonic tanks to ON. Set heat control knobs to 150°F
on both ultrasonic tanks and heat for 60 minutes.

7. Using three 2 to 3 gallon containers; Mark the first
container pre-clean detergent. Mark the second contain-
er rinse 1 and mark the third container rinse 2. Clean
containers in accordance with paragraph 4-12, steps 2
and 3.



When performing step 8 do not use more
than 1/2 ounce of non-ionic detergent to one
gallon of distilled water. Cleaning effective-
ness does not improve with additional deter-
gent. Excessive amount of detergent will be
difficult to rinse off and increase the chance
of carry-over into Navy Oxygen Cleaner
solution.

8. Pour one gallon of distilled water into the contain-
er marked as pre-clean detergent. Add 1/2 an ounce of
non-ionic detergent and mix thoroughly.

9. Pour one gallon of distilled water into rinse con-
tainer 1. Pour one gallon of distilled water into rinse

container 2.

Liquids will be hot. Do not put hands into
ultrasonic tanks.

NOTE

If temperature cannot be achieved during
step 10 within 90 minutes, stop the cleaning
process and troubleshoot the ultrasonic tank
in accordance with the appropriate technical
manual.

10. Using thermometer, ensure distilled water and
Navy Oxygen Cleaner ultrasonic tanks have reached
150°F.

11. Turn generator (GREEN) ON/OFF switches on
both ultrasonic tanks to ON. Ensure both ultrasonic
tanks have a audible hissing sound and a visible vibra-
tion of liquid. Allow both ultrasonic tanks to operate for
10 minutes to de-gas liquids prior to putting components
into the ultrasonic tanks. Proceed to paragraph 4-18 for
component cleaning. Paragraph 4-18, steps 1 through 4
can be performed while ultrasonic tanks are de-gassing.

4-18. CLEANING OF COMPONENTS. To perform

component cleaning, proceed as follows:

Quantity

As Required
As Required
As Required
As Required

As Required
As Required

As Required

NAVAIR 13-1-6.4-1

Materials Required

Description

Alkacid Test Kit
Bag, Plastic

Detergent,
Non-ionic,
Type 1
Distilled Water
Gloves

Navy Oxygen
Cleaner
Nitrogen,
Oil-free,

Water Pumped,
Type I, Class I,
Grade B

Reference
Number

A-988
NIIN 00-420-0507

MIL-B-117
(CAGE 81349)

MIL-D-16791
NIIN 00-282-9699

NIIN 00-356-4936
NIIN 00-462-0832

OCC-RTU
NIIN 01-389-3859

Fed Spec BB-N-411
NIIN 00-985-7275

Support Equipment Required

Quantity

As Required

As Required
As Required

1

Description

Apron,
Impermeable,
Cotton Duck,
Rubber Coated

Bottle, Small
Plastic,
(Specity Clear)
Brush, Acid
Swabbing

Goggles or Face
Shield

Tongs,
Rubber-ended
Ultrasonic Tank

and Generator,
Blackstone

Water Pail,
2 to 3 Gallon,
Plastic or Metal

Reference
Number

MIL-A-41829
(CAGE 81349)
NIIN 00-082-6108

NIIN 00-042-8421

A-A-289

NIIN 00-514-2417
NIIN 00-052-3776
NIIN 00-293-0808

Model HT-1206-NOC

Local Purchase
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1. Visually inspect components for foreign material,
contamination and stickers etc. Remove as much for-
eign materials as possible prior to pre-cleaning compo-
nents.

NOTE

The pre-cleaning process is extremely im-
portant, extreme care should be taken to en-
sure all items have been thoroughly cleaned
and rinsed. Failure to pre-clean components
thoroughly will result in excessive man
hours draining, cleaning and filling ultrason-
ic tanks.

2. Place component into pre-clean solution container.
Ensure component is submerged completely. Scrub each
component in the solution with a soft bristle brush. Use
additional brushes as required to clean passageways and
ports if required.

3. Remove component and place in rinse container 1.
Agitate component several times. Remove component and
shake off excess water. Visually inspect component for
contamination. If component is visually clean perform
step[4.[Jf[¢omponent[is[Visually[¢ontaminated[fepeat[$teps
2[hbid[B.

NOTE

Several components can be placed in the bas-
ket. Ensure components are not overlapping
or stacked on each other.

4. Place component into ultrasonic tank basket. If
afddifibinalltbimponentblTequite[FERRiNg, peform[ktepls
103RArough[#.[JIfThot{TprocEEld [P btep[D.

Liquids will be hot. Do not put hands into
ultrasonic tanks. Use rubber-ended tongs to
deposit and remove parts.

Keep ultrasonic tank lid installed at all times.
Lids should be removed only as required for
installing/removing parts from basket, check-
ing temperature, taking samples or agitating
components.

5. This cleaning process step requires 15 minutes to
complete and shall be performed by placing parts basket
into ultrasonic tank of the 50% solution of Navy Oxygen
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Cleaner. Agitate parts twice at 5 minute intervals by
manually grasping parts basket handles and shake sub-
merged parts in basket several times. Rubber-ended
tongs can also be used to agitate parts during this pro-
cess. After 15 minutes has elapsed, immediately per-
form step 6.

6. Turn Generator (GREEN) ON/OFF switch on Navy
Oxygen Cleaner ultrasonic tank to OFF. Perform shake
test as follows:

a. Using rubber-ended tongs, grasp small bottle
and take a sample of the Navy Oxygen Cleaner. Place
cap on bottle.

b. Vigorously shake bottle for 15 seconds. Bubbles
will form on the surface of the Navy Oxygen Cleaner.

c. If bubbles dissipate in approximately 2 minutes
the[tleaner[is[food,[proceed[io[$tep[e.

d. If bubbles remain 5 or more minutes, the Navy
Oxygen[{leaner[ds[¢ontaminated.[Proceed[{o[tep[V.

e. Pour contents of bottle back into Navy Oxygen
Cleaner ultrasonic tank. Thoroughly rinse sample bottle
with warm tap water and allow to air dry for next use.

Proceed[to[$tep[B.

7. Remove parts and immediately rinse with distilled
water. Turn tank (RED) ON/OFF switch to OFF. Allow
ultrasonic tank to cool. The ultrasonic tank shall be
drained,[Jcleaned[Jand[filled[lin[Jaccordance[Iwith[Jpara-
graphs[}4-14,[04-12Japd[]4-13.[JThe[dpakttllshalllbe[Jref]
cleaned[Jagain[Jaccordance[Section[}4-4,[]Component
Cleaning.

8. Remove parts basket. Immediately remove parts
from basket and rinse components in rinse contain-
er 2.

9. Place parts in rinse ultrasonic tank basket. Place
basket of parts in the ultrasonic tank with distilled wa-
ter. Allow parts to agitate for 5 minutes.

10. Turn Generator (GREEN) ON/OFF switch on dis-
tilled water tank to OFF. Remove gloves and perform
pH test as follows:

a. Tear off approximately 2 inches of number 03
pH paper. Dip half the paper into the distilled water ul-
trasonic tank. Remove pH paper.

b. Match the color of the wetted sample with the
color coded pH scale on the tape container.



c. IF pH is between 6.5 and 8.0, the sample is
good.[Proceed[To[ktep[l2.

d. If pH exceeds 8.0, the distilled water ultrasonic
tank has been contaminated with Navy Oxygen Cleaner.
Proceed to step 11.

11. Turn tank (RED) ON/OFF switch to OFF. Allow
ultrasonic tank to cool. The ultrasonic tank shall be
drained,[Icleaned[Jand[Ifilled[lin[Jaccordance[lwith[jpara-

graphs[4-14,[4-12,[and[4-13.[Repeaf$teps[9[dhld] Ointil]

pH sample passes test.

12. Remove parts and blow dry larger parts with oil-
free nitrogen. Allow smaller parts to air dry on clean
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surface. Ensure that parts are completely dry before re-
assembling.

13. If no other component cleaning is required, place
tank (RED) ON/OFF switches on both ultrasonic tanks
to OFF. Ensure lids are installed on ultrasonic tanks. If
addif[Bnal[¥0mponct [LIERMi e (5T fuiFb 0, FepeRHpaFh-
graph[#-17,[kteps[l thirough[12.

14. Prior to installation, wash all silicone rubber parts
in distilled water and blow dry with oil-free nitrogen.

15. Cleaned parts shall be sealed in plastic bags for
storage. Bag all complete assemblies that are not imme-
diately returned to service.

Section 4-5. Oxygen Line Cleaning

4-19. GENERAL.

4-20. This section contains procedural steps for oxygen
line cleaning.

4-21. CLEANING OF OXYGEN LINES.

Materials Required

Reference
Quantity Description Number
As Required  Cleaning MIL-C-81302
Compound, (CAGE 81349)

Oxygen, Type 1

As Required  Nitrogen,
Oil-free,

Water Pumped,
Type L, Class 1,

Grade B

Soap, Liquid,
Ivory
Dishwashing or
Equivalent

Fed Spec BB-N-411
NIIN 00-985-7275

As Required Purchase Locally

Support Equipment Required

Reference
Quantity Description Number
1 Cup and Gun NIIN 00-270-1044
Assembly
1 Regulator, 9-580 or Equivalent
Nitrogen

Do not use oil, or any material containing
oil, in conjunction with oxygen equipment.
Oil, even in a minute quantity, coming in
contact with oxygen can cause explosion or
fire. Dust, lint and fine metal particles are
also dangerous.

Use only small amounts of oxygen cleaning
compound at a time. Use in a well ventilated
open space. Avoid prolonged breathing. Oxy-
gen cleaning compound vapors are hazardous
and can cause death if too much is inhaled.

1. Mix a solution of Ivory Dishwashing Liquid and
warm water in a clean container.
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2. Plug one end of the oxygen line to be cleaned. Pour
solution of dishwashing liquid and warm water into line.

3. Plug remaining end of oxygen line and shake line to
agitate dishwashing solution.

4. Unplug one end of oxygen line and pour dishwashing
solution out of oxygen line.

5.[RepleRHT$teps P[fhroughl #[Four[mplre[fibhek]
6. Remove plugs from both ends of oxygen line.

7. Clean fitting ends of oxygen line with dishwashing
solution using a soft bristle brush.

8. Thoroughly rinse oxygen line of all dishwashing
solution using warm water.

When using oxygen cleaning compound, en-
sure space is well ventilated. Avoid prolonged
breathing of oxygen cleaning compound va-
pors.

9. Fill pint container cup of spray gun assembly with
oxygen cleaning compound.

10. Connect nitrogen regulator to an oil free nitrogen
supply cylinder.

11. Connect cup and gun assembly to the regulated ni-
trogen source.

12. Ensure nitrogen regulator adjuster knob is back out
counterclockwise until spring tension is released.

13. Turn on nitrogen supply cylinder.

14. Hold oxygen line pointing down with one end in
a container such as a bucket.

15. Point nozzle of gun assembly into end of oxygen
line.

16. Turn nitrogen adjuster knob clockwise until 30 psig
is indicated on nitrogen regulator outlet gage.

17. Spray interior of oxygen line until contents of gun
cup assembly is half full (approximately 1/2 cup remain-

ing).

18. Turn nitrogen regulator counterclockwise until spring
tension is released and close nitrogen supply cylinder.

19. Using oxygen cleaning compound wipe entire exte-
rior of oxygen line clean.

20. Purge oxygen line with heated nitrogen until dry
and odor free.

21. Cleaned oxygen line shall be capped and bagged
(if possible) after any cleaning process. The oxygen line
shall remain capped until placed in service.

Section 4-6. Oxygen Line Cleaning
(Using Oxygen Line Flushing Set)

4-22. GENERAL.

4-23. This section contains procedural steps for oxygen
line cleaning.

4-24. CLEANING OF OXYGEN LINES
USING OXYGEN LINE FLUSHING SET.

NOTE

Some activities may not have received the
oxygen line flushing set. For those activities,
oxygen line cleaning must be accomplished
by[ising[procedures[putlined[in[Bection[#-5
of this chapter, until receipt of the oxygen
line flushing set.

4-12 Change 4

Materials Required

Reference
Quantity Description Number
As Required  Detergent, MIL-D-16791
Non-Ionic, NIIN 00-282-9699
Type 1
As Required  Distilled Water ~ NIIN 00-356-4936
As Required  Gloves NIIN 00-462-0832

OCC-RTU
NIIN 01-389-3859

As Required Navy Oxygen

Cleaner



Support Equipment Required

Reference
Quantity Description Number
As Required  Apron, MIL-A-41829
Impermeable, (CAGE 81349)
Cotton Duck, NIIN 00-082-6108
Rubber Coated
2 Bottle, Small, NIIN 00-042-8421
Plastic, Clear
As Required  Goggles or Face  NIIN 00-052-3776
Shield
1 Thermometer, 931F40
Dial (50-300°F)  NIIN 00-174-6239
2 Ultrasonic Tank  Model
and Generator, HT-1206-NOC
Blackstone
3 Water Pail, Local Purchase
2 to 3 Gallon,
Plastic or Metal
1 Tongs, Rubber-  NIIN 00-293-0808
ended
1 Purge Unit, 3447AS100-1
Aircraft and
Liquid Oxygen
Converter
1 Oxygen Line 3719AS100-1
Flushing Set

1. Ensure ultrasonic tanks are visibly clean. If Navy
Oxygen Cleaner or distilled water ultrasonic tanks appear
dirty with particulate, drain ultrasonic tank/tanks in accor-

daplce[Withl parhigraph[#-14.

2. Don gloves, apron, and eye protection. Wash
donned gloves in warm tap water to remove all traces
of talcum powder prior to handling cleaning agents.

3. Using rubber-ended tongs, grasp small bottle and
carefully dip bottle into Navy Oxygen Cleaner ultrason-
ic tank and take a sample of the Navy Oxygen Cleaner.
Place cap on bottle and perform shake test as follows:

a. Vigorously shake bottle for 14 seconds.
Bubbles shall form on the surface of the Navy Oxygen
Cleaner.

b. If bubbles dissipate in approximately 2 min-
utes,[fhle[Naply[Dxygen[Cleaner[is[good.[Proceed[{o[$tEp
3.4.
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c. If bubbles remain 5 or more minutes, the Navy
Oxygen[{Cleaner[is[¢ontaminated.[Proceed[{o[$tEp[.

d. Pour contents of bottle back into Navy Oxygen
Cleaner ultrasonic tank. Thoroughly rinse sample bottle
with warm water and allow to air dry for next use. Pro-

ceed[fo[$tep[d.

4. The ultrasonic tank shall be drained, cleaned and
filled[lin[laccordance[with[paragraphs[}¥-14,[¥-12,[land
4-13.

5. Ensure ultrasonic tanks are filled to full line (1
to 2 inches from top of ultrasonic tank). If Navy Oxygen
Cleaner ultrasonic tank is low, add equal parts of Navy
Oxygen Cleaner and distilled water until ultrasonic tank
is full. If distilled water in ultrasonic tank is low, add
distilled water as required until ultrasonic tank is full.

6. Connect ultrasonic tank power cords to 110/115
volt outlet.

NOTE

Both ultrasonic tank solutions will take
approximately 60 minutes to reach 150°F.

Steps[B[and[P[tan[be[performed[vhile[heat-

ing process in step 7 is being performed.

7. Turn tank (RED) ON/OFF switches on both ultra-
sonic tanks to ON. Set heat control knobs to 150°F on
both ultrasonic tanks and heat for 60 minutes.

8. Pre-clean line to be cleaned using non-ionic deter-
gent[in[hccordance[Wwith[paragraph[4-18,[$teps[] [{hru[3.

NOTE
Figure[4-3[illustfhtes[fhle[@xygen[lLihe[Flush-

ing Set with 1.9 gallon ultrasonic tank. Index
numplerb[tefeip[Tigure[#-3[inlEEb[dthleFvikk

noted.

Not all oxygen line adapters are included in
set, some adapters will have to be locally
procured.

9. Open Oxygen Line Flushing Set lid and locate
proper size adapters for oxygen line to be cleaned.

NOTE

Tighten all adapters hand tight, then 1 to 2
full turns more.

10. Connect one line adapter to outlet of pump (1).
Connect second adapter to end of return line (2) without
quick disconnect. Mark this line “Return Line.” Con-
nect line to be cleaned (3) between pump outlet line
adapter and return line.

Change 4 4-13
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11. Connect end of return line (2) with quick discon-
nect to quick connect inlet (4) of NOC filter.

12. Remove hose assembly with two quick discon-
nects (5) from lid storage. Connect one end to quick
connect of the outlet (6) of NOC filter. Mark this line
“NOC Only.”

13. Connect the other end of hose assembly (5) to
the quick connect (7) of modified lid on the NOC tank

(8).

14. Remove another hose assembly with two quick-
disconnects (9) and connect one end to the quick con-
nect inlet (11) of the pump. Connect the other end to
the quick connect (10) of the outlet of the NOC tank.
Mark this line “NOC Only.”

15. Ensure regulator knob on air supply is turned ful-
ly counterclockwise.

16. Connect air supply (12) to pump quick connect.

Liquids will be hot. Do not put hands into
ultrasonic tanks.

NOTE

If temperature cannot be achieved during
step[17[vithin[PO[ninutes,[$top[the[¢leaning
process and troubleshoot the ultrasonic tank
in accordance with the appropriate technical
manual.

17. Using thermometer, ensure NOC tank and dis-
tilled water tanks have reached a temperature of 150°F.

18. Turn shutoff valve on NOC tank to the OPEN
position.

19. Slowly adjust air supply by turning regulator
knob clockwise until 80 psi is indicated on the air pres-
sure gage.

NOTE

As pump is running, check to ensure liquid
is not below dotted line. If liquid is below,
add equal amounts of distilled water and
NOC to NOC tank.

4-14 Change 4

20. Allow cleaning process to circulate for 30 min-
utes.

21. After 30 minutes, reduce air supply pressure by
turning regulator knob counterclockwise until 20 psi is
on air pressure gage.

22. Turn shutoff valve on NOC tank to the CLOSED
position.

23. Let pump cycle 8 to 10 times and then turn regu-
lator knob counterclockwise until O psi is on air pressure
gage and pump stops.

4-25. FIRST RINSE.

Lines will be hot; be sure to use gloves when
removing and installing lines on tank.

NOTE

Indek[humpler$[For[$tepis[] [and[2[teEeETIPITiRH
ure[#-3.

1. Remove hose assembly (9) from pump inlet quick
connect fitting (11) and NOC tank outlet quick connect
fitting (10). Drain liquid from tubing, and store in Oxy-
gen Line Flushing Set lid.

2. Remove hose assembly (5) from NOC tank lid
quick connect fitting (7) and NOC filter outlet quick
connect fitting (6). Drain liquid from tubing, and store
in Set lid.

NOTE

Indeg[humple$[For[$tEPis[3[Ihiru[$[tefeHIDTikH
ure[#-4.

3. Remove from lid of Set one hose assembly with
only one quick disconnect (13) and mark “Rinse Line
#1.”

4. Connect quick disconnect of hose assembly (13)
to quick connect on inlet (11) of pump and place other
end into 5 gallon container (14) of distilled water.

5. Disconnect return line (2) from inlet (4) of NOC
filter and place into empty 5 gallon container (15)
marked “Old NOC/Water.”

6. Turn regulator knob clockwise until 20 psi is on
air pressure gage and cycle pump 8 to 10 times.
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Figure 4-3. Line Flushing Set Interface with Ultrasonic Cleaning Tanks (Line Cleaning)
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7. After 8 to 10 cycles, turn regulator knob counter-
clockwise until no pressure is shown on air pressure
gage and pump stops.

8. Disconnect rinse line #1 (13) quick disconnect
from quick connect at pump inlet (11). Drain line and
store in Set lid.

4-26. FINAL RINSE.
1. Perform pH test as follows:

a. Tear off approximately two inches of number
03 pH paper. Dip half the paper into the distilled water
ultrasonic tank. Remove pH paper.

b. Match the color of the wetted sample with the
color coded pH scale on the tape container.

c. If pH is between 6.5 and 8.0, the sample is
good.[Proceed[1o[$tEp[Awo.

d. If pH exceeds 8.0, the distilled water ultrasonic
tank has been contaminated with Navy Oxygen Cleaner.
Re-clean[Qiltrasonic[tank[in[hccordance[Jvith[paragraph
4-12,[$tepls[2[2bld[3B.

NOTE

Indei] humpief$[ For[teps[ R[hpd[PA[FeFer}D
figlure[# EA[UnlERb[dthierivife[1pdichEE.

2. Disconnect rinse line #1 (13) from pump inlet

quiEK[¢pinnefk[{11). [Drail[ible[hbld[$tpire[JR[He ]

2A. Remove end of return line (2) from Old NOC/
Water container (15) and connect to filter inlet quick

cpinnecH{ 16, Tigure[#ER).

NOTE

Indei] humpie$[¥or[kteps[ B[ thiru[1 9 ke e ID
figure[#EBH.

3. Remove from Set lid hose assembly with two
quick disconnects (17) and mark “Final Rinse #1”.

4. Connect one quick disconnect of hose assembly
(17) to outlet of quick connect (18) of water filter and
connect the other quick disconnect of hose assembly
(17) to the quick connect (19) on modified lid of water
tank (20).

5. Remove from Set lid one hose assembly with two
quick disconnects (21) and mark “Final Rinse #2”.

4-16 Change 4

6. Connect one end of hose assembly (21) to quick
connect (11) of the inlet pump.

7. Connect other quick disconnect of hose assembly
(21) to quick connect (22) on outlet of distilled water
tank.

8. Turn ON/OFF valve of distilled water tank to the
OPEN position.

NOTE

As pump is running, check to insure water is
not below dotted line. If water is below line,
add distilled water to tank to correct level.

9. Turn regulator knob clockwise slowly until pres-
sure gage reads 80 psi and allow to circulate for 30 min-
utes.

10. After 30 minutes, reduce air supply by turning
regulator knob counterclockwise until 20 psi is on pres-
sure gage.

11. Turn ON/OFF valve on distilled water tank to
OFF and allow pump to cycle for 8 to 10 times.

12. Turn regulator knob counterclockwise until no
pressure is on pressure gage and pump stops.

13. Remove hose assembly (21) from outlet (22) of
distilled water tank and inlet (11) of pump and place
back into lid of Set.

14. Remove hose assembly (17) from outlet (18) of
water filter and quick connect (19) of modified distilled
water tank lid and place back into lid of Set.

15. Remove return line (2) and attached adapter
from end of oxygen line being cleaned (3) and remove
from inlet (16) of distilled water filter. Remove adapter
from return line (2) and place return line back into lid
of Set and adapter in appropriate storage location in Set.

16. Remove cleaned oxygen line from adapter on
pump outlet (1).

17. Turn ON/OFF power switch to OFF on Navy
Oxygen Cleaner and distilled water tanks.

18. All lines and fittings shall be blown dried and
purged using aircraft and liquid oxygen converter purge
unit part number 3447AS100-1.

19. Cleaned oxygen lines shall be capped and
bagged if possible after any cleaning process. The oxy-
gen line shall remain bagged and capped until placed
in service.
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Figure 4-4. Line Flushing Set Interface with Ultrasonic Cleaning Tanks (First Rinse)
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Figure 4-5. Line Flushing Set Interface with Ultrasonic Cleaning Tanks (Final Rinse)

Section 4-7. lllustrated Parts Breakdown

4-27. GENERAL. 4-29. The Illustrated Parts Breakdown should be used
during maintenance when requisitioning and identifying
4-28. This section lists and illustrates the procurable parts.

parts of the Oxygen Line Flushing Set, 3719AS100-1.

4-18 Change 4



NAVAIR 13-1-6.4-1

M 24 25 26

e A

[/ ]

/;/
/

42

00400601

Figure 4-6. Oxygen Line Flushing Set (Sheet 1 of 3)
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Figure 4-6. Oxygen Line Flushing Set (Sheet 2)
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Figure 4-6. Oxygen Line Flushing Set (Sheet 3)
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Figure and Part Description Units Per | Usable
Index Number Number 123456 7 Assembly | On Code
4-6 3719AS100-1 OXYGEN LINE FLUSHINGSET ............... REF
-1 3719AS8107-1 PUMP ASSEMBLY, 666111-244-C (03990) .. .. 1
(ATTACHING PARTYS)
-2 NASM35308-307 SCREW,Cap ...t 4
-3 MS35338-139 LOCKWASHER .......... . ... . ..., 4
-4 NASM15795-851 FLAT WASHER .......... . ... . ...... ... 4
*
-5 16FTX-S CONNECTOR, Male (30780) ................ 1
-6 6534K43 QUICK DISCONNECT (39428) .............. 1
-7 SS-8-RA-4 ADAPTER, Reducing (74717) ............... 1
-8 SS-4-E ELBOW (74717) ..o 1
-9 SS-4HLN-4.00 NIPPLE, Hex Long (74717) ................. 1
-10 SVHN-8-8M QUICK DISCONNECT (78357) .............. 1
-11 SS-8-E ELBOW (74717) ..o 1
-12 SS-8-HNL-2.00 NIPPLE, Hex Long (74717) ................. 1
-13 SS-16-RB-8 BUSHING, Reducing (74717) . ............... 1
-14 3719AS106-1 FILTER ASSEMBLY, BSSB10-3/4SD ........ 2
(13800)
(ATTACHING PARTYS)
-15 NASM35307-303 SCREW,Cap ... 4
-16 MS35338-139 LOCKWASHER .......... .. ... ..., 4
-17 NASM15795-851 FLAT WASHER ........................ ... 4
*
-18 — FILTER HEAD (13800) .................. 1
-19 4090-5202 ASSEMBLY, COVER NUT (13800) ........ 1
-20 6780-5005 WASHER (13800) ..............cinn... 1
-21 3719AS8102-1 HOUSING, Filter (13800) ................ 1
-22 4150-5178 . COVER O-RING BUNA-N, (13800) . ....... 1
-23 PMG-030-10-F- FILTER ELEMENT (13800) ................. 1
A-DO
-24 SVHN-8-8M QUICK DISCONNECT (78357) .........o ... 4
-25 SS-8-SE ELBOW, Street (74717) ... .. coovviiiia it 4
-26 SS-12-RB-8 BUSHING, Reducing (74717) . ............... 4
3719AS104-1 HOSE ASSEMBLY, Rinse Line .............. 2
-27 SVHCS-8F COUPLING, Quick Release (78357) ........ 2
-28 SS-810-1-8 CONNECTOR, Male (74717) ............. 2
-29 5033K35 PTFE TUBING, 0.50 x 6 feet (39428) ....... 1
3719AS104-2 HOSE ASSEMBLY, Rinse Line .............. 1
-30 SVHCS-8F COUPLING, Quick Release (78357) ........ 1
-31 SS-810-1-8 CONNECTOR, Male (74717) ............. 1
-32 5033K35 PTFE TUBING, 0.50 x 6 feet (39428) ....... 1
3719AS105-1 HOSE ASSEMBLY, Return Line ............. 1
-33 SVHCS-8F COUPLING, Quick Release (78357) ........ 1
4-22 Change 4
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Figure and Part Description Units Per | Usable
Index Number Number 123456 7 Assembly | On Code

4-6-34 SS-810-1-8 CONNECTOR, Male (74717) ............. 1
-35 SS-810-A-8ANF ADAPTER, AN (74717) oo vvvviiii i 1
-36 SS-810-6 TUBE UNION (74717) ..ot 1
-37 5033K35 . PTFE TUBING, 0.50 x 10 feet (39428) 1
3719AS105-2 HOSE ASSEMBLY,NOC ................... 2

-38 SVHCS-8F COUPLING, Quick Release (78357) ........ 2
-39 SS-810-1-8 CONNECTOR, Male (74717) ............. 2
-40 5033K35 PTFE TUBING, 0.50 x 6 feet, (39428) ...... 1
-41 3719AS108-1 BOX ASSEMBLY ..., 1
-42 6XHX7-SS ADAPTER, Tube (30780) ..........ccovenn.... 1
SPHNS-8M COUPLING, Quick Disconnect (78357) .......... 1
16-12-XHX6-SS EXPANDER, 3/4" Internal to 1" External . ........ 1

(30780)

16-10-TRBTX-SS REDUCER, Tube End (30780) ................. 1
16-12-TRBTX-SS REDUCER, Tube End (30780) ................. 1
16-4-TRBTX-SS REDUCER, Tube End (30780) ................. 1
16-5-TRBTX-SS REDUCER, Tube End (30780) ................. 1
16-6-TRBTX-SS REDUCER, Tube End (30780) ................. 1
16-8-TRBTX-SS REDUCER, Tube End (30780) ................. 1

8-HTX-SS UNION (30780) « .o veee e e 2
10-8-HTX-SS UNION, Reducing (30780) .................... 1
12-8-HTX-SS UNION, Reducing (30780) .................... 1
8-4-HTX-SS UNION, Reducing (30780) .................... 1
8-5-HTX-SS UNION, Reducing (30780) .................... 1
8-6-HTX-SS UNION, Reducing (30780) .................... 1
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Figure 4-7. NOC Tank and Lid

Figure and Part Description Units Per | Usable
Index Number Number 123456 7 Assembly | On Code
4-7 NOCTANKASSEMBLY ...................... REF
-1 HT-1206-NOC . ULTRASONIC CLEANING TANK, .......... 1
1.9 GALLON, HEATED (22723)
-2 94805A233 . HEXNUT (NOT SHOWN) (39428) ........... 1
-3 SVHNS-SEB . COUPLING, QUICK DISCONNECT ......... 1
(78357)
-4 SVHNS-8F . COUPLING, QUICK DISCONNECT ......... 1
(78357)
-5 SS-8-HN . NIPPLE PIPE, COUPLING (02570) ........... 1

4-24 Change 4
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NUMERICAL INDEX

Figure and SM&R Figure and SM&R
Part Number Index Number Code Part Number Index Number Code
- 4-6-18 PAGZZ 10-8-HTX-SS 4-6 PAGZZ
- 4-7 PAGZZ 12-8-HTX-SS 4-6 PAGZZ
HT-1206-NOC 4-7-1 PAGZZ 16-10-TRBTX-SS 4-6 PAGZZ
MS35338-139 4-6-3 PAGZZ 16-12-TRBTX-SS 4-6 PAGZZ
4-6-16 PAGZZ 16-12-XHX6-SS 4-6 PAGZZ
NASM15795-851 4-6-4 PAGZZ 16-4-TRBTX-SS 4-6 PAGZZ
4-6-17 PAGZZ 16-5-TRBTX-SS 4-6 PAGZZ
NASM35307-303 4-6-15 PAGZZ 16-6-TRBTX-SS 4-6 PAGZZ
NASM35308-307 4-6-2 PAGZZ 16-8-TRBTX-SS 4-6 PAGZZ
PMG-030-10-F-A-DO  4-6-23 PAGZZ 16FTX-S 4-6-5 PAGZZ
SPHNS-8M 4-6 PAGZZ 3719AS100-1 4-6 PAGGG
SS-12-RB-8 4-6-26 PAGZZ 3719AS102-1 4-6-21 PAGZZ
SS-16-RB-8 4-6-13 PAGZZ 3719AS104-1 4-6 PAGGG
SS-4-E 4-6-8 PAGZZ 3719AS104-2 4-6 PAGGG
SS-4HLN-4.00 4-6-9 PAGZZ 3719AS105-1 4-6 PAGGG
SS-810-1-8 4-6-28 PAGZZ 3719AS105-2 4-6 PAGGG
4-6-31 PAGZZ 3719AS106-1 4-6-14 PAGGG
4-6-34 PAGZZ 3719AS107-1 4-6-1 PAGGG
4-6-39 PAGZZ 3719AS108-1 4-6-41 PAGZZ
SS-810-6 4-6-36 PAGZZ 4090-5202 4-6-19 PAGZZ
SS-810-A-8ANF 4-6-35 PAGZZ 4150-5178 4-6-22 PAGZZ
SS-8-E 4-6-11 PAGZZ 5033K35 4-6-29 PAGZZ
SS-8-HN 4-7-5 PAGZZ 4-6-32 PAGZZ
SS-8-HNL-2.00 4-6-12 PAGZZ 4-6-37 PAGZZ
SS-8-RA-4 4-6-7 PAGZZ 4-6-40 PAGZZ
SS-8-SE 4-6-25 PAGZZ 6534K43 4-6-6 PAGZZ
SVHCS8-8F 4-6-27 PAGZZ 6780-5005 4-6-20 PAGZZ
4-6-30 PAGZZ 6XHX7-SS 4-6-42 PAGZZ
4-6-33 PAGZZ 8-4-HTX-SS 4-6 PAGZZ
4-6-38 PAGZZ 8-5-HTX-SS 4-6 PAGZZ
SVHNS-8EB 4-7-3 PAGZZ 8-6-HTX-SS 4-6 PAGZZ
SVHNS-8F 4-7-4 PAGZZ 8-HTX-SS 4-6 PAGZZ
SVHN-8-8M 4-6-10 PAGZZ 94805A233 4-7-2 PAGZZ
4-6-24 PAGZZ

Change 4 4-25/(4-26 blank)
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CHAPTER 5

FULL-FACE OXYGEN AND SMOKE MASK
TYPE MIL-M-19417B

Section 5-1. Description

5-1. GENERAL.

5-2. The Full-Face Oxygen and Smoke Mask, Type
MIL-M-19417B (figure 5-1) is designed to dispense
gaseous oxygen from a demand type regulator to the
aircrewman. In addition, the mask provides protection
from smoke, carbon monoxide or other incapacitating
gasses.

005001

Figure 5-1. Full-Face Oxygen and Smoke Mask
(MIL-M-19417B)

5-3. The Full-Face Oxygen and Smoke Mask consists
of a molded rubber facepiece with microphone cavity,
allyl plastic lens, exhalation valve, molded rubber
headstrap assembly, delivery hose with communica-
tion lead and an MC-3A type connector. The mask
is supplied in one size. Fitting is accomplished by
adjusting the five adjustable head straps. The mask
may be worn with earphones, or with a protective
helmet.

5-4. CONFIGURATION.

5-5. The single configuration of the Full-Face Oxy-
gen and Smoke Mask consists of the facepiece, deliv-
ery hose and MC-3A connector. The delivery hose
(K-4 hard hose) is composed of nonstretch, nonkink-
ing, smooth bore, flexible hose with an integral corro-
sion resistant wire. The hose cover is knitted or
braided of tubular polyamide or polyester. The com-
munication cable is molded into the hose with leads
extending for attachment for a mask mounted micro-
phone and a connection for attaching to the aircraft
communications system. The MC-3A connector is
provided for access to the aircraft oxygen system.

5-6. FUNCTION.

5-7. When connected to the aircraft system, oxygen
flows from the system through the MC-3A connector
and into the delivery hose, through the inlet port and
enters the mask through two inlet ducts at the bottom
of the facepiece lens. These ducts also act as a de-
fogger for the lens. Exhalation is accomplished
through an exhalation valve located at the front of the
mask below the lens. The exhalation valve consists
of a plastic housing with a rubber flapper valve.

5-1
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5-8. SERVICE LIFE.

5-9. Service life of the Full-Face Oxygen and Smoke
Mask as established by the cognizant engineering ac-

tivity is indefinite. The mask is considered service-
able if it meets periodic inspection requirements.

Section 5-2. Modifications

5-10. GENERAL.

5-11. No modifications are required or authorized for
this mask.

Section 5-3. Maintenance

5-12. GENERAL.

5-13. This section contains procedural steps for disas-
sembly, cleaning, inspection, assembly, functional
testing, sanitizing, and storage. All work shall be per-
formed in a clean, dust-free area.

NOTE

Upon completion of any maintenance ac-
tion (e.g. inspection, repair, modification,
etc.), be sure to complete the required
Maintenance Data Collection System
forms.

5-14. INSPECTION.

5-15. PREFLIGHT INSPECTION. The Preflight In-
spection consists of a Visual Inspection and Function-
al Test performed before each flight by the aircrew-
member by whom the mask is to be used. Perform
the inspection as follows:

1. Examine mask and hose for deterioration, abra-
sion, cracks, cuts, and security of attachment of
mask-to-hose and hose-to-connector.

2. Examine facepiece lens for cracks, excessive
scratches.

3. Check mask and communications system for
proper operation.

5-2

4. Perform Functional Test (paragraph 5-22).

5. If malfunctions are found or suspected, return
mask to Aviator’s Equipment Branch for corrective
action.

5-16. ACCEPTANCE/SPECIAL INSPECTION.
The Acceptance/Special Inspection consists of a Visu-
al Inspection followed by a Functional Test. This in-
spection and test shall be performed in conjunction
with the aircraft inspection requirements for the air-
craft in which the masks are installed. To perform the
inspection, proceed as follows:

1. Visually inspect the mask in accordance with
paragraph 5-20.

2. Functionally test the mask in accordance with
paragraph 5-22.

3. Sanitize the mask in accordance with paragraph
5-23.

NOTE

Step 4 is performed only on a new mask
or during an Acceptance Inspection.

4. Assemble the mask in accordance with para-
graph 5-21.



5-17. CALENDAR/PHASE/SDLM INSPECTION.
A Calendar/Phase/SDLM Inspection shall be per-
formed upon issue and in accordance with the
Planned Maintenance System (PMS) of the aircraft
(see PMS publications for specific interval). The Cal-
endar/Phase/SDLM Inspection consists of the follow-
ing:

1. Disassembly (paragraph 5-18).

2. Cleaning (paragraph 5-19).

3. Visual Inspection (paragraph 5-20).

4. Assembly (paragraph 5-21).

5. Functional Test (paragraph 5-22).

6. Sanitizing (paragraph 5-23).

5-18. Disassembly. To disassemble the Full-Face Ox-
ygen and Smoke Mask proceed as follows:

NOTE
Refer to figure 5-2 for parts identification.

1. Remove lens (4) to prevent scratching during
disassembly.

2. Remove retaining ring (13) and disconnect mi-
crophone leads. Remove microphone (16).

To prevent damage to mask material, do
not use mechanical assist (screwdriver)
when removing oxygen delivery hose (8).

NOTE

Remove oxygen hose clamps (10 and 11)
by lifting clamp securing tab off securing
teeth with small straight screwdriver.

3. Loosen hose clamps (10 and 11) and remove
hose and microphone lead. Remove connector from
opposite end of oxygen delivery hose (8).

4. Remove exhalation valve assembly and disas-
semble, if necessary.

5-19. Cleaning. To clean the Full-Face Oxygen and
Smoke Mask, prepare either of the following cleaning
solutions using warm potable water. Quantities are suf-
ficient to clean a minimum of 10 masks.

NAVAIR 13-1-6.4-1

Materials Required

Reference
Quantity Description Number
As Required  Cloth, Lint-free, MIL-C-85043
Type 11
As Required  Detergent, MIL-D-16791
General
Purpose,
Type 1
or
As Required  Soap, Laundry,  P-S-600
Low-filter
As Required  Swab, Cotton —

Support Equipment Required

Reference
Quantity Description Number
1 Brush, Soft —
Bristle
1 Brush, —

Test Tube, Dia.
1 1/2 Inches

NOTE

The detergent solution is preferred since
there is no risk of contamination due to
undissolved soap powder residue.

1. DETERGENT SOLUTION. Make a 1-percent
by weight solution of cleaning compound (Detergent,
General Purpose) by adding 1/5 to 1/2 ounce (liquid)
of the compound to one gallon of water.

NOTE

If it is necessary that the soap powder
solution be used, agitate solution and use
only the lather to clean the mask.

2. SOAP POWDER SOLUTION. Make a suitable
soap solution by adding approximately 4 tablespoons
of soap powder to one gallon of water. Hardness of
water may require more soap but the solution must
be sufficiently strong to readily form lather when agi-
tated. Make sure that all soap particles are dissolved.

5-3
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Do not use alcohol in any form to clean
masks. Do not use any flammable solvents
or liquid toxicants for cleaning.

[ CAUTION |

When the substitute solution is used, use
only the lather from the solution for clea-
ning. This will prevent undissolved soap
powder from getting into exhalation valve.

3. Using the preferred formula, if possible (if a soap
must be used as the cleaning medium, use only the
lather). Wash exhalation valve. Grasp the valve by
gently pinching the flap portion between thumb and
index finger. This will expose the underside of the flap
and the valve seat for cleaning. Use a soft brush to
clean the entire valve, paying special attention to the
valve seat recess and the valve recess. Apply only
moderate pressure when cleaning as the flap may be
damaged. Rinse all parts in clean, potable cold water.

4. Wash external and internal surfaces of the mask
thoroughly. A test tube brush approximately 1-1/2
inches in diameter can be used to clean the interiors
of the inlet tube and the inhalation ports. A soft
brush can also be used to an advantage in cleaning
mask surfaces. After all surfaces have been wiped or
brushed, submerge entire mask in cleaning solution
and agitate thoroughly. Rinse in clean, potable cold
water and shake off excess.

5. Clean mask microphone by wiping with a swab
of soft, clean cloth lightly dampened in cleaning solu-
tion and rinse with a second swab lightly dampened
in clean, potable cold water. Make sure no lint re-
mains on microphone.

6. A dry swab can be used to assist in drying the
washed items. Be careful that lint is not trapped in
valves or mask crevices. Air-dry in a ventilated area
out of direct sunlight.

The mask may be forced-air dried using a
stream of clean, dried, oil-free air or nitro-
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gen. Make sure that parts are completely
dry before reassembling mask. Do not use
compressed gas for drying exhalation valve
or microphone.

7. Examine mask, hose, and exhalation valve for
presence of undissolved soap powder. Ensure that all
parts are completely dry and lint free.

5-20. Visual Inspection. To visually inspect the
Full-Face Oxygen and Smoke Mask, examine the fol-
lowing:

NOTE

Repair of the Full-Face Oxygen and Smoke
Mask shall be limited to parts replacement.
Any hole or tear that occurs in any compo-
nent is basis for rejection of that component.

1. Mask for deterioration; material imperfections;
embedded foreign matter; dirty, rough, misaligned,
cracked, nicked or otherwise flawed surface; any
component loose or not properly attached. Replace
defective components or mask assembly.

2. Exhalation valve for nicks, grooves, scratches,
or any other damage affecting sealing action. If valve
is defective, replace mask assembly.

3. Headstraps for fraying, deterioration, or cuts.
Hardware for corrosion or other damage. Replace de-
fective components.

4. Delivery hose for deterioration, cuts, abrasion,
creased or flat spots. Replace defective hose.

5. Communications cable/microphone for electrical
continuity and proper operation. Replace defective
components.

6. Ensure that mask assembly meets requirements

of[Jpafhllraph[5-21.

5-21. Assembly. To assemble mask, proceed as fol-

lows:
Materials Required
Reference
Quantity Description Number
As Required  Adhesive MMM-A-121

NIIN 00-165-8614

1 Brush, Acid NIIN-00-514-2417



Support Equipment Required

Reference
Quantity Description Number
1 Pliers, Miniature —
Channel Lock
1 Pliers, Retaining —
Ring
NOTE

Refer[to[Ifigure[-2[Jfor[Jpart[fidentification.
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1. Install exhalation valve assembly.

a. Using an acid brush, apply a thin coat of
adhesive to the outer surface of the exhalation valve,
taking care not to get the adhesive on or into the
internal parts of the exhalation valve.

b. Using an acid brush, apply a thin coat of
adhesive to the inner walls of the exhalation valve
cover.

c. Allow the adhesive to dry on both surfaces,
then install the exhalation valve cover onto the ex-
halation valve.

Change 5 5-4A/(5-4B blank)
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2. Install insert (9) in oxygen delivery hose (8)
and connect oxygen delivery hose (8) to mask. Tight-
en hose clamp (10) using miniature channel lock pli-
ers until snug fit is attained.

3. Insert microphone lead through lead inlet port,
making sure that molded rubber cable end fits snugly
into inlet port.

4. Connect microphone (16) to microphone lead
and install microphone base into microphone hou-
sing. Secure with retaining ring (13).

NOTE

To prevent damage, use retaining ring pli-
ers when installing retaining ring (13).

5. Install MC-3A connector in oxygen delivery
hose (8) end and secure hose clamp (11) with minia-
ture channel lock pliers. Tighten until snug.

6. To preclude a possible flight safety hazard in
the event a hose clamp loosens, thus compromising
the effectiveness of the connection, inspect and test
connection at preflight and whenever assemblies con-
taining connections are drawn from supply. Perform
inspection and test as follows:

Care must be taken in the performance of
this operation as an overtightening of the
clamp may lead to pleating of the mask at
the hose attachment point and eventual
mask failure due to tearing of the material.

a. Grasp connection on both sides of hose
clamp.

b. Jerk connection sharply to ensure that clamp
has been tightened sufficiently.

c. If connection comes loose, reassemble con-
nection in proper position, tighten hose clamp, and
ensure that connection has been sufficiently tightened
in accordance with steps a and b.

7. Install lens (4) on facepiece (15) and secure
with lens retainer frame assembly (1).

8. Examine mask for proper assembly.

NAVAIR 13-1-6.4-1

5-22. Mask Functional Test. To test the mask after
inspection, proceed as follows:

1. Plug inlet end of connector assembly by any
suitable method.

2. Holding mask close to face, but not sealed to
face, inhale deeply. Then press mask firmly to face,
forming a tight seal, and exhale forcibly. If the ex-
halation valve is operating properly, the exhalation
will be smooth and with minimum resistance.

3. Affix mask assembly to face, adjusting straps
for a snug, comfortable, leak-tight fit. With inlet end
of hose assembly blocked, inhale sharply and deeply
and hold inhalation (keep inhaling) as long as pos-
sible. If there is no leakage through mask hose, fit-
tings, or exhalation valve, and as soon as all residual
air in mask and hose has been inhaled, further inhala-
tion will be impossible.

4. Obtain assistance from Avionics Branch to en-
sure proper continuity of communications leads.

5-23. Sanitizing Masks. Masks not on a personal is-
sue basis shall be sanitized after each use as follows:

Materials Required

Reference
Quantity Description Number
As Required  Benzalkonium MIL-B-37451
Chloride
Solution
As Required  Pad, Gauze —
As Required  Sani Com 3205  NIIN 01-299-5061
NOTE

Pour benzalkonium chloride solution into a
container sufficient to sanitize at least 10
masks.

1. Moisten a gauze pad with solution, squeeze to
prevent dripping, and wipe interior of mask, exclusive
of valves and microphone. Ensure that sanitizing
solution penetrates all crevices.

2. Wipe valves and microphones with a clean, dry
cloth. Ensure that no lint remains in mask, on valves,
or on microphone.
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NOTE

If benzalkonium chloride solution is not
available, Sani Com 3205 can be used.

5-24. After sanitizing, place mask in a clean approved
bag. If the mask is not to be put into immediate
service, store in accordance with paragraph 5-25.

5-25. MASK STORAGE.

5-26. After using a personal issue mask, wipe it clean
and store it in a clean, approved plastic bag or any
other suitable container that will keep the mask clean,
dry and lint-free. Masks not used on a personal-issue
basis are to be sanitized before storage. Stored masks
must have ample ventilation and not be exposed to
excessive heat or direct sunlight. The mask is not to
be stored in an area where other flight gear will be
stored on top of it.

Section 5-4. lllustrated Parts Breakdown

5-27. GENERAL.

5-28. This Section lists and illustrates the procurable
parts of the Full-Face Oxygen and Smoke Mask
(MIL-M-19417B).

5-6

5-29. The Illustrated Parts Breakdown should be used
during maintenance when requisitioning and identify-
ing parts.
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Figure 5-2. Full-Face Oxygen and Smoke Mask Assembly (MIL-M-19417B), IPB

5-7



NAVAIR 13-1-6.4-1

Figure and Part Description Units Per | Usable
Index Number Number 123456 7 Assembly | On Code
5-2 651-01B MASK ASSEMBLY, Oxygen and Smoke, ......... Ref
Full-Face (MIL-M-19417B) (CAGE 92114)
-1 651-04 FRAME ASSEMBLY, Lens retainer . ........... 1
(ATTACHING PARTYS)
-2 00-19 SCREW, Machine ..............coouiinaa... 2
-3 00-2339 NUT, Self-locking .......... ... ... ..o, 2
*

-4 651-03 LENS .. 1
651-126-1 VALVE ASSEMBLY, Exhalation .............. 1

-5 651-16 COVER, Valve .......... ... ... 1

-6 651-19 FLAP, Valve ....... ..., 1

-7 651-18-3 SEAT, Valve .......... ... 1

-8 MS90339-3 HOSE ASSEMBLY, Oxygen delivery .......... 1

-9 651-05 INSERT ... 1

-10 NAS397-24 CLAMP, Hose . ....ooiiii i 1
-11 MS22064-5 CLAMP, Hose . .....ovviiiiii i 1
-12 MS22016 CONNECTOR ASSEMBLY, Type MC-3A ...... 1
-13 00-2398 RING, Retainer ..., 1
-14 651-02-3 HARNESS, Mask ............. oo, 1
-15 651-11-3 FACEPIECE,Mask ................cooooo... 1
-16 M-101/AIC MICROPHONE ELEMENT (Dynamic) ......... 1
-17 AM4326BA AMPLIFIER (CAGE 80058) .........c...cu... 1

(P/N D525B200) (CAGE 19610)
(MIL-A-23595A)
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Figure and SM&R Figure and SM&R
Part Number Index Number Code Part Number Index Number Code
AM4326BA 5-2-17 PAOZZ 651-02-3 5-2-14
M-101/AIC 5-2-16 PAOZZ 651-03 5-2-4
MS22016 5-2-12 651-04 5-2-1
MS22064-5 5-2-11 PAOZZ 651-05 5-2-9
MS90339-3 5-2-8 PAOZZ 651-11-3 5-2-15 PAOOZ
NAS397-24 5-2-10 PAOZZ 651-126-1 5-2-4 PAOZZ
00-19 5-2-2 651-16 5-2-5 PAHZZ
00-2339 5-2-3 651-18-3 5-2-7
00-2398 5-2-13 651-19 5-2-6
651-01B 5-2

5-9/(5-10 blank)
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CHAPTER 6

QUICK-DONNING OXYGEN MASK ASSEMBLY
TYPE MBU-10/P

Section 6-1. Description

6-1. GENERAL.

6-2. This chapter contains maintenance and test pro-
cedures for the Quick-Donning Oxygen Mask Assem-
bly, Type MBU-10/P, (P/N 358-1501) (manufactured
by Scott Aviation Co. CAGE 92114) (figure 6-1).

6-3. The Oxygen Mask Assembly consists of a hang-
ing suspension holder, a suspension assembly, an oxy-
gen mask assembly, a cable and plug assembly and
a dust cover. The oxygen mask assembly is supplied
in one size (regular).

6-4. CONFIGURATION.

6-5. The single configuration of the Quick-Donning
Oxygen Mask Assembly consists of a hanging suspen-
sion holder which is mounted in the aircraft to facili-
tate stowage, a suspension assembly which incorpo-
rates a bracket assembly, cushions, straps, retention
assemblies, and yoke assembly (the electrical switch-
ing mechanism is located in the yoke assembly), an
oxygen mask assembly which is of a hard shell and
molded rubber construction that incorporates the mi-
crophone, valve assembly, cord and snap assembly,
connector, hose, cable guides, and clamps, and a
cable and plug assembly.

6-6. FUNCTION.

6-7. The Quick-Donning Oxygen Mask Assembly per-
mits the aircrewmember to breathe gaseous oxygen.
Oxygen supply enters the facepiece through the valve
located at the bottom of the mask. Exhaled air passes
out through the same valve. The exhalation portion
of the valve is constructed so that only a pressure of
one millimeter of mercury greater than the inlet pres-
sure being supplied by the regulator, will force open
the valve and allow exhaled air to flow from the
mask. The mask also provides automatic electrical
switching from the headset microphone to the oxygen

mask microphone. This feature permits the aircrew-
member while wearing the mask to transmit the same
as with the headset microphone, without the need to
unplug the headset microphone and then plug in the
oxygen mask microphone.

6-8. DONNING PROCEDURES.

6-9. The Oxygen Mask Assembly Quick-Donning fea-
ture permits extremely rapid removal from stowage
and donning with one hand in the event of an emer-
gency. Remove the mask assembly from the suspen-
sion holder by firmly grasping the mask assembly.
With the hand placed around the yoke tab, pull down
and away from the hanging suspension holder. Place
the mask assembly over the head until the nape pad
of the suspension assembly contacts the base of the
skull (figure 6-2). Pull mask assembly forward and
down, causing automatic unfolding of the suspension
assembly, until it rests comfortably on the face (fig-
ure 6-2). Microphone switching is automatically ac-
complished when the mask is unfolded.

6-10. SUSPENSION ASSEMBLY
ADJUSTMENT.

6-11. To adjust the suspension assembly proceed as
follows:

1. If the suspension assembly is too loose, tighten top
adjustment strap until proper fit is obtained.

2. If the suspension assembly is too tight, loosen top
adjustment strap assembly until proper fit is obtained.

6-12. SERVICE LIFE.

6-13. Service life for the Quick-Donning Oxygen Mask
assembly, as established by the cognizant engineering
activity, is indefinite. The mask is considered service-
able if it meets periodic inspection requirements.
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